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PRET^ACE 



J 



This is one of six Volumes of a report which, collectively, is 
intended to be a Sourcebook for the Design pf a Regional Environmental 
Learning System. The report was' prepared under Contract 300-700-4028 
with tl>e: Office of Environmental Education.. 

• This six-volume report presumes some background concerning the 
concept of ^ .RegjoQ^l, Environmental ' Learning System,^ arid with 
environmental education as a whole. Considerable relevant background 
was swpp-lied in Volume 9 of the 4th Quarterly Report (A Descriptive, 
Analysis of Environmental Education) and in the 5th Quarterly Report 
(Conceptua't Basis for" the Design of Regional Environmental Learning 
Systems), both of which are available from the Office of Environmental 
Education. 

\ 

Volume 1, contains an Overview of the Sourcebook, with short 
suttimaries of 'the \other Volumes. ' ' . 
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^ EXECUTIVE SUMMARY - 

Environmental education can be perceived as contributing to 

three great [jurposes of' education , with empha^sis' upon qualifying 

the learner to contribute to the civilization of the future. Agains 

this perspective, the special mission of environmental education 

can bQ stated in tapsule fqrm: "environmental efducatij)! should 

equip the learner with a knowledge of how to analyze interactions 

among the major conponents of the total human environment, to the end^ 

that the learner* becomes able to contribute to the^i vil ization of the 

future through informed decision-making relevant to the environment of 

the future." - . . . 

An elaborated mission statement presents in a one-page graphic , a 

set of outcomes desired from environmental education, and a way of 

interpreting how the^e outcomes are interrelated. * 

The mission statements provide a bpisis for proceeding toward a 

design of a Re'gional Environmental Learning System (RELS), The design 

begins with the generation of options froni which design selections will 

* - / - 

later be made. Next the options are. sorted into categories. These 

arp examined to determine whether they 'are necessary in system d,esign, 

If they ari^ deemed necessary, they, are desi'gnated as systems dimensions, 

otherwise they are discarded. ^ ^ 

A one-page drawing is prepared showing the options, grouped into 
sy^em dimensions-, and a tie 'line to be used in formalizing apd 'por- 
traying design decisions. This drawing is cal led an options field . 
The ten-dimensions of tihe options field are^hown and the options under 
'the^e dimensions are discussed. ' • ' 

The" process of chDos*ing options is broken up wto thrfee steps 
to make the woric of the design group easier. A skilled facilitator 
Is needed to help the group work through these steps. In the first 
'step the'inter.dependence of, dimensions is structured. In the second 
step the group decides in wh^t sequence ^ dimensions will'^be gd- 



dressed in choosing design options, using th6 information stemming 




from the first step. At conclusion of these two steps, the 
, design group has a gcod understanding of the options, their f 
interrelations, and the priority with which the dimensions will 
be addressed in chfoosini options. The thtrd and last of the 
three sJ^&ps involves selecting options- ip each of the dimensi.ons 
according to the p'riority sequence developed in *the second step. 

As choices, are made in the third step, the selected options, 
are tied to tlie' "tie^linei' by'meefns of a line^^to show what has 
i^lect^d at' any giVen point, in-' the design process, and tp 
£al jdesign concept at the^contTusion of the process. 
- The colle"ction/af Hne§^ showin*g the design choices makes ^ up the 
options profile for'^l^he system design. , 

Subsys'tfims who contr.i buteao the total system effort can also • 
.constructs options prof il'es for theip subsystem, afid a visual overlay 
of transparencies of options prgfi-les' can be used to shoy/ the 

composite of the subsystem- prpfi Us, which combine to form the 

. " " ' • ■ ■ ■ ^ ' . , ' — 

*systen).,profile. ^ 

• The design methods are related to various kinds of projec^ts' 
identified in the Environmental Education Act. The specific types" 
mentioned "in th« Act include resea^^ch projects, (demonstration 
projects, pilot projects, and evaluation projects. - ^.^-^ 
' *^ A RELS may^be a' comprehensive project In that^lt involves a ^ ' 
substantial, scope v/ithin the region; and also in that it may ^or • .' 
may hot, include ^arts of the four project, types mentioned. ' 
On the other hand a RELS may be a comp.r6hensive pilot project ,\ r 
or it may be a comprehensive demonstration project, depending upon 
local situations and project aiqps. I 

A RELS may embrace all of the kinds' o^ activities mentioned 'in 
the Environmental Education Act, but ,^t need not conduct! all such Jdrtds. 
Rather it must "provide focus and direction, \ \ 

Evaluation that can'not address the content of environmental education 
is not meeting the ultimite goal's of environmental education. Thus • ••• ' 
other tyj:fes of feval^jatlon should stress benefits that justify 
support. • . 



CHAPTER 1 , • 'v I 

A MISSION FOR ENVIRONMENTAL EDUCATION' . ' ' 

» V 

Environmental education can' ^accely advance beyond early development 
fevel^', unless it can be perceived in relation to the whole of 
educatipn.' If it can be seen in relation to the whole, then 
questions cf how to integrate it, how to resolve role assignments 
or career directions, how to relate subject matter^ how to balance 

• ' * * 

* the allocation of resources across various objectives, all can be 
dealt 'with through modest changes in the pitevailing frameworks 
• ^'-of education. If it cannot be seen in relation to the who.le, ' • 

» ■ ♦ 

all such questions present roadblocks to. the advance of ^ 
environmentaT^education. ' . » . ^ 

But we cannot perceive environmental education in relation y 
^to the whole of education, unless we hav^ some perception of that 
whole. Arid 'such a perception of the whole must be operational 
to ovir thinking. L- \ \ 

Let us, therefore," perceive thevvhole of education^i^rom the " • 
stancipoi.nt ,of ^three great purposes. These may be stated as follows: 

• To put'the l^earner in possession of the cultural inheritance, 
^ ' * • To enable the learner to participate ifPthe contemporary * a 

^orld ' ^ 

^ ' M • to qua.lify the 1 earner X.p contribute to the civilization 

. of the future , . - - 



We may view each of these three great purposes of education as 
overarching the whol^e of educational experience, in the sense .that 
they span t^e past, the present, and the future. Within this 
framework, no discipline caji claim sole jurisdiction. The r.outes ^ ^ 

y toward aahtevement of these purposes are varied. The emphases ' ' 

differ frt)m discipline to discipline. The elaboratiW^f these 
purposes into the vast realms of'human knowledge has produced the 
' educatibnal systems that we have today. . , - / 

, In ou!r systems, knowledge is carved up like a chicken. Here one 

^ finds a back, there a gizzard , "el sewhere a thi^gti, and d n^ck. , 
Nowhere r-it seems, is the chicken a major concern. ' . 

EMC . . ly 



\ . 



' We he^ii^look no farther thgn our most^rerfowned institutions of 
higher education to find the dilemma manifested. In the past 'few' 
y^ars we have observed faculties at these institutions grappling 
•with the difficulty of trying to define what constitutes .an 
acceptab'le program, of study far a liberal arts degree or for 
a business degree . 

The student' faces an overwhelming 'array of college courses and i 
disciplines, from which the student is supposed to be able implicitly 
to construct a satisfactory program. In considering a revisii^of 
the curricul^um in the liberal arts^ Harvard University planners ^ 
recognized that there had evolved a monstrous array from which the . 
' student was "able . to elect a pot pourri of courses enroute to a degree, , 
anS" that the capacity of the students to synthesize respectable 
education programs 'from su^h an array is severely limited. The Harvard 
respo?iseowas to restructure- degree requirements to move toward a program 
whedife one could anticipate that students getting degrees would have 
^me knowledge that one might expect from educated persons. In com- 
men ting on the wis-dorif of this move, a University of Chi ca,go dean 
remarked that he never asks the students to do what the faculty cannot. 

More recently, in his Annual Report, President Bok of Harvard 
stressed the narrowness of- education in the School of Business, and 
the need to, broaden the curriculum to prepare leaders to cope with ^ 
factors in the business environment. 

We conclude from evidence of the type just mentioned that it 
is possible to do better in relation to the second and third purposes, 
and tha^ there is recognition of this. But is there adequate recognition 
of what needs to«be done to achieve the second and third purposes? 

-v^In our vieit-ihese two purposes differ only irj ter^s of -their 
respective time scales. For a capacity to participate in the con'- 
temporary world ought to imply informed participation, and certainly' 
contribution to the civilization of the future ought to imply the same 
••thing. 

How. are we to understand what is meant by the third great purpose 
"to qualify the learner to contribute to the civilization of the 
future?" Does it mean to subject. the person* to a study of parts of 



♦ / * . • -c 

-* . • 

the chicken, assuming thereby that at some point in life a miraculous 
capacity will suddenly appear that enables the person to understand 
uie whole' chicken? If this^is true, why do we educate at all? Why 
not just wait for ^Kat power to appear, whereupon^'t can 'be applied 
to any whole, including the whole chicken gizzard? t 

J We have been advised by the philosopher, Alfred Horth Whitehead, 
that we can -n^ever fully understand anything. 3ome part of the know- 
ledge is always denied us because we are fini.te humans. But this 
truth was .no^ offered as a reason to a vt) id the effort to comprehend 
how the fragmeRts of our world relate to each otKer. Rather it serve's 
to alert us to the difficulty of such an endeavor , _and should suggest 
to us that studies aimed specifically at understanding interactions 
should become a part of our qual ificatiah to. parti Gi pate in contemporary 
•society as well as to contribute to the civilization of the"future. 

If we do not doubt the three purposes, we may nonetheless suspect 
that, backing the capacity to integrate, to 'see interrelati-cmships 
adequately, we will forever lack the balanced emphasis in education 
that carries these three purposes as far>^s possible within available 
resources ancj human limitations. Thus there will always be room for 
improvement, for adjustment of emphasis. And if, -in education, we 
can make advances in our understanding of complexes of things, how 
these ^compl exes functi.on as wholes, how their parts influence the 
wholes, and theret^y how we, as individuals can "contribute, to the 
civilization of the future" by the decisions we make as we "participate 
in the contemporary world" , then we can say that we are preparin'g 
people to, be citizens, in^the full sense of the responsibility Implied 
by that term. . • ' •. * 

While we cannot go back and explore in detail the reasonin^jof 
the Congress -when the En'^iro/imental Education Act of 1970 was passed, 
• it is not a great ijeap frdm the wording' of the Act to the conclusion 
that the Congress had in mind something Tike what we have been saying 
in the preceding paragraphs. Tile emphasis on relationships, on a 
."process dealing wi th . . .relationshi p" , on "rel ation . . .to the total 
human environment", ^all point- toward development of a functional 
grasp of the whole as opppsed to fragmented consideration of the parts. 

Thus any elaboration on the Act, or any statement of mission for 



envij^nmental: educajtion, can be informed by and- tested against the 
ideas we Irave set forth here. . . ' - ' \ 

Figure 1 J illustrates':in prose-and in graphics two of the five 
definitions- of 'eoyironmen'tal education thattve presented and discussed 
^ in -Chapter 4 of Volume-^ pf this Sourcebook. As we*procee*d toward an 
operatjdnal statement, of miss ior> for environrpenta.l education, we keep 
this definition in mind, - . . • , 

Also we recognize the need for a capsule mission statement and 
-fin elaborated mission statemertt; The capsule mi'ssion statejnent is brief 
^^^nd -general . The elaborated mission- statement is more specific". 

The elaborated niis,.$ion statement should' delate to .the three great 
purposes of education." It should exemplify the kind of understanding 
of relationships aad interdependence that it. recommends . And it Should 
provide a basis for the planning and design of environmeTitaT 1 earning- 
systems. , ■ ^ 



^ ' a capsule:. mission statement . 

Environmental education should equip the learner; with a knowledge 
6f how to analyze interactions among the major components of the 
total' human environment, to the end that the .l.,e,arner become^ a,ble , 
to contribute both to present -civil iza-tion arfd to the c^vfl ization 
of the future through informed, ^ture-oriented , decision-making. 
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"Environm.ental educol'ion shall 
mean 'the educational process 
dealing with man's relotion- 
ship. with his natural and 
manmade surroundings, ond v 
includes the relation of 
^populotion,. pollution, energy,, 
resource ollocation ond dfep^ie- 
tion, conservation, tronspuorta- 
tion, technology, ecor^omlc im- 
pact, and urban and rural 
planning to the total human^ 
environnDent ' . " 

- The EE Act of 1970, 
as amended. 



Ficiure 4,1 uefinUions of 
Environmental 
i '' E^iucation 
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THE LARGE MISSION STATEMENT 



The Large Mission Statement is shown in Figure 1.2. 
Since the format of this statement may be urifamiliar to the 
readSv we will explain how .to read this statement. 

Th read this statement, you need to understand the folliowing: 

• That ,ea^ individual phrase in F.igure 1,2 .represents 
a desired learning outcome, 'art objective for 
environmental education. 

• That the structure is intended to show how the attainment 
' of one 1 earning^objective should help achieve the 

attainment of apotheV -learning objective 
^ • That a box that contJains more than one learning 

objective is called a cycle 

• How to read a cycle 

• What is meant by a walk on the structure • 

• That a walk corresponds to orfe or more sentences 

• . How to read the' sentences that'are represented; by a'r.walk 

on the structure 

Let us begin by learning how to read a cycle. / 

Reading a Cycle 

To any pair of objectives that appear in a cycle*, there correspond 
two sentences. Oae sentence asserts that achievement of one of the 
objectives should help achieve the other, an^ the other sentence 
asserts that the converse is .aUo true. "Tor example, fn the bottom 
cycle containing three 'element^ , two of the sentences would read 
as follows: 

* 

"If the learner can analyze complex systems, this should 
help thd learner achieve the capacity to synthesize 
concepts from many different disciplines", 



and 



"If the learner can synthesize concepts from many different 
disciplines, this should ftelp the learner achieve the capacity 
to analyze coitiplex systems" 



To sustain ind tnnarce 
human dtvtloor'ent 



lO manag« rttponslbly 
tht human tnvirqnment ^ 



I To sustain tnt nu«Nan 
I #tiv1ronfMnt 



c fssufflt riSDonslDil Uy 
for tnvtronmental prtitr- 

vatlon and otvt toDmcpt. 

=^^-JE 



To ORvalop sound*tnvf ron- 
mtrital DoHcy 



X 



To rtiolvt invironmantal 
issuas 

— ' — 



iOC:rAL LEARNING 

:bjict:ves 



~o dtvtlop touno 


To davalop tirata^ias 
to rticWa anvlran* 


envlrtjnmcnul ^cals 


nenial istuas 



*o aa ictivaly mvolvad 
in local fnviron mantal iSiu at 

' t • — : 



To fottar oattar ralationt 
bat^aan ptocia 
and thair anviron«fi(t 
-T 



To oa concamao aoout 
Dattar rtUtlont batwacn 
paopla and tnair 
anvlrrnmant t 



To barconcamnd about 
tha prvsant and futurt 
Mtarlal and spiritual natds 

of humanttlnd * „ 



T 



To cnoosa t>«tt«»fn alttmatlva 
raiolutlont 0/ tnvlrqnfftntll UtUft 



"T 



To 3la;nota I 
I anvlronoantjl IttuatI 



To valua I hanDonlout 
rtlatlontnlp with tha 
anv1ronm«nt 



''o idantify altama- 
tlvt rasolutlohi of 
anvlronaianul ISSuas 



To assass aiUama* 
tlva resolutions of 
anvlroHMntal Issuas 



"should help 
achieve" 



I 73 :a iMara of i,*ioortant 
! tnvirow^tntal llSuts 



To KnoM (natnoooloqy for 
rtSQlvinq anvirqittntal Ifsuas 



To ba aMara of caraar 

opportuhUlM In tha 
anviromiantal jrta 



b davaioo in tntagracad 
apprtdatlon for on«*s anvlnjwwnt 



To assass tha 1ono»tann 
Inpact of parfonai and 
occuoatlonal dtclsions 



To unoart^and Impacts of human acts 

on tha anv1 t*t)nmant . 

* 



' To 9a awarf of tha complax 
I Intaractlons ind l^tarda- 
Dtndtnclas of anvlronnantal 



To analxft anvlrooMintal syitiM 



To ba awart of Intamatlonal 
inttrdapendtnca 



lo undaritand Hnkaqas among 
local « national . and 
In^amatlQhjt liiuts 



To acQUira insignts for 
anvirqnwntai analyi Is 



To ba sansltlva to dlffartnt 
sociital Qafipactlves 



''o aCQutrt skills In dati 
coUt^tion on «nv1rottoant«1 liiuu 

4 



To situata «nv1ran««nul 

Issuas In tha ntxt lar^ar contaxt 

To structurt tha ala>»fnu of tha 
anvirdnmant into conerant pat tarns 



To Idantify Important 
alaaants of tha anv1n)niafnt 



X 



To analyxa comolax 
syitOTS 



To synthasUa concapts froai 
m|ny difftrtnt dIscloHnas 



To know anvlranMantal 
concaots and prlnciplQ 



Figure 1,2 A Mission Statement for Environmental 
Education (An Intent Structure) 
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A Wal k on t he Structure 
Suppose that the structure 'sh(pwn 1n Figure 1 .2 is enlarged and 
is on the floor. Suppose that yuil are standing on top of one of 
the boxes. If you then walk from one box A to a second box B,, 
following the arrows, you are- taking a walk on the structure. 
Every walk generates information. Specifically, if you walk from 
A to B, yoU can imagine that you are generating one or more sentences 
(depending on how many elements are contained jin boxes A and B). 
Each^seritence will have a form like those we discussed with respect ^ 
to the bottom cycle. There will be one sentence linking any 
phrase in box A to any phrase in box B. For example, in walking 
from the very bottom of Figure 1.2 to the very top, one of the 
sentences you generate is* 

"If the learner can know environmental' concepts and 

i 

principles, this should help the- learner achieve 
the capacity to sustain and enhance humn 
. development" ' ' 

Two more such sentences correspond to this same walk, because 
the bottom box in Figure 1.2 is a cycle with three learning outcomes.- 
» 

Sentences on the Structure 
While you will probably not want to bother- to coufit the number 
of sentences on the structure of Figure 1.2, if you did you would 
find that yog can generate 582 sentences in the manner we described , 
above. This would fill Up about ten pages of double-spaced text. 
So you can see that there is a considerable advantage to- presenting 
•the ma1;erial in the ■format shown. At the same time, you should 
not expect to be able to read such, a condensed page in the same 
time as you would read, a single page. Instead the reading time 
to read the whole structure should be about the same time as it 
would take to read ten pages. 



. 7. As you study the mission, perhaps you will be struck by the 
ambitious nature of it, as well as by' the difficulty of achieving 
it., -It is our belief that the challenge of this mission has to be 
met, if it is_ to be" met, by collective effort. We believe that 
it is necessary to use an organized approach to achieving it. 
We beVieve that it is necessary to begin to divide up the effort, 
knowingly and thoughtfully', ip order to make inroads Qn this j 
mission. That is why, in Volume 1, we set forth approaches^and 



^a strategy aimed at moving ahead. , . , 

As we mentioned'in Volume 1, we believe that learning about * . 
environmental issues with a regional focUs is one good way to, 
try to move ahead. We also believe that the mission requires^ 
attention to the design of learning systems involving a division 
of labor, coordinated to work toward the achievement of) the mission. 

We do not see any viable approach to this other than generation of 
local' initiative, and we believe that this should begin with the 
design of the. Regional Environmental Learnijjg System,' or RELS. 
This offers a way to move ahead with a comprehensive project aimed 
at. working «- toward the achievjCment of the mission. . ' 

That is why, in: this Volume, we offer one approach to carrying 
out' a xellecflve design effort. And- in later Volumes, we offer 
an approach to- implementing such a system. > 
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. . ' • " CHAPTER 2 ■ 

A POLITICAL PERSPECTIVE 'ON DESIGN 

Before we proceed to discuss a methodology 'for-tjie conceptual 
design of a Regional Environmental Learning System', we .want to.^^,^^ ^ 
^hare a political perspective on such design. Oar purpose is to 
establish^ a context from which we perceive design jtaking place. 
It is inevitable that part of this corrtext'will bfc drawn from 
the^past. More specifically, the content will j^fivolve tensions 
that have been apparent throughout the hiHory the Office*of 
Environmental Edueation," and in ^e\;eral documented discussions 
concerning the Environmental . Education Act of 1970 and its 
amendm&ats . . ' 

We hope, to use this discussion of\ political perspective to 
bring 'the environmental education community into a more-jcohesi ve 
sture towar^ environmental education.: It is hard to see how this 



be done without formal recognition of the tpsidns. Jt seems 
t(?us 4;hat some of the problems that 'beset environmental education ' 
y can be put into analogy with alcoM\ism. They can't be cured without 
■admission that they exist, and then th^ can be cured only if there 
is a strong and unflinching desire to cure them. \^ 

' . ' CE5ISEE 

In the beginning, it is important find a w^y to express the 
dominant feature of our discussion. We have chosen the- coined word 
"Cesisee", which can perhaps be reme(nbered as being something lik& 
"sesame seed". • 

This wordds intended to reflect the combination of the 'following: 

# The complexity of the educational system* 
• • The complexity of environmental issues 

• The complexity of environmental education 



Complexity of the educational system, complexity of enVironpiental is^sues, 
?nd the complexity of e^nvironmental e^ducatipn. 
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As we see it, one of the stl^ong tendencies in response to 



Cesisee is to fragment. Administration is, fragmented, issues . . ''^^ 



are dealt with outside the formal system of education, education / 

, itself is "fragmentbd by discipl i^jes , and .integration is left to ♦ 
^ , . ,. . { 

th€ untutored individual. . V 

Ytt our judgment, fragmentation i"s not an enemy to be / 
eliminated, but ratiher a natural phenomena that can be expected 
to coexist with holistic environmental education. What is the 
enemy i.s Cesisee itself, not its manifestations. Thus prescriptions ■ i 
for environniejitalv^ducation need not discuss how to eliminate . , . 
fra'gmehtatjon./ However we may discuss w^iys to take advantage . 
^ of , fragmentation in buildi^ng environmental education.. 

pn. the ;other hand, certain aspects of fragmentation Have to 
^be singleAout as pot^fitiaTly destructive. Remember, it is not \ 
frVgment'^ftion as a whole that is bad, but that dpea, no,t mean that 1 • ' . 
it does not involve some undesirable features. « ' 

>■ ^" ^ , . ' ^ ^ SPAMTU - 

We identify three undesirable aspects* of fra^gmentation that 
collectively are referred to as "3pamtu". This can perhaps be 
• .remembered by associating it with "Spam to you". 

The three major ingredienjts of Spamtu are: '\ ^ 

0 The politics of selfishness 
0, Poor a_dmini strati on> of the EE Act 
, .0 Turf V 

' The politics of selfishness has been described in a series of 
three articles in the Washington Monthly, by Gans, North, and ^Peters-. 
^espectively [1-3]. It is documented that the percentage of 
/ • eligible Americans who vote in presidential elections has been ^ 
declining substantially, and that this has coincided with a decline 
in the influence of. the political, parties. 

The parties which, in the past, "provided electoral order, 
trained pol itical, leaders , honed the line? of political debate, 
created a healthy competitive partisanship, and X)ffered the only 
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possible means of transl«iting poVKical promise iiHo legislative 
^rvd executive attion" [2] "Sire Heing outrun by Political Action 
Committees [3]. Established through election lavJ^hanges in the 
ear^^ulWO's, the PAC's have become jin increasingly significant' 
force foV what has been called the "politics of selfishness". 
Becoming known as "one-issue groups", the PAC's thr*eaten to 
turn the United States into a "committee of lobbies". 

This development is directly counter to the concep|;s of 
envirojimental education as set forth Volume 1. As Ralph 
Barton r^^t* St wise philosopher pf education, remarked: 
"democracy is that form of social organization which most depends on 
personal character and moral autonomy. . .the cultivation and 
firm implanting of enlightened good will in the body of its 
^citizens is, then, the • fundamental task of education for 
citizenship in a democr»acy."[4]. i^ ^ 

Enli|^htened good will means, to'the citizen, a kndWledge 
oftHe,^ issues facing the society, and the capability of 
comprehending how tj^se issues are interrelated and intertwined, 
it means the capaOTty to analyze and resolve these issues j 
through synthesis of ideas, to arrive at positions i;hat promote , 
the jgen^rai^el fq^j;:e of the society when it is clearly in conflict 
with postures of individual pressure groups. [5^ 

The poor administration of the EE Act, especially in its early 
years, has been partly documented. The Congress held a series of 
/.hearings on this Act before it was passed. Thirteen days of 
hearings are well documented in [6], The variety of viewpoints 
represented is notable. Anyone interested in the EE Act would find 
this documentation interesting and informative. ; Yet almost as soon 
as the Act was passed, poor administration began to be evident. 

One might mention first that the authorization for the Office 
of Environmental Education (OEE) for its first y^ar was $5,000,000, 
but the first appropriation was just $2,000,000, Uo that there was 
a considerable discrepancy between what was authorized and what 
was appropriated. This sitjjation was to continue indefinitely; 

Then, in exercising its oversight function , .Congress held heari 
to see how the executive branch w^nt about administering the Act. 
Efforts to exercise initial oversl^t are described in fasci nating 




15 



detail' in. [7^ .(^ Introduci ng the 'efforts, it was stated that: 

. "Almost one year after the EE Act was pac. od 
Cbttgress within three weeks held three sets' 
I " of oversight Hearings into th6 way the law . <^ 
was being carried out." , ' 

In these hearings it was clearly established that the executive 
branch had been "dragging its feet" in moving ahead to do what 
the Act set ^forth. Evidently there was cpnsiderabl^e role 
confus.ikji involved. The executive branch apparently did not 'see its 
role as oi?fe of; aclmini"5terii(g the law, but rather a^s one t3f 
eliminating it. This view is reinforced by testimony 'of7^«:g£k~ 
in the House of Representatives Report No. 937402, reflect.i^ng 
administrative opposition to the continuation of the OEE, 

Official admi nist^tion opposition took many forms, but one 
was to firgue that environmental education was being carried out 
^t a, much higher level thar/was authorized in the Act, and this ^ . 
made the Act unnecessary and the OEE superfluous. 

The minority report set forth in Report. No^ 93-402 misrepresented 
the purpose of the Act so badly as to ect a Blatant -distortion 
of its purposes. The single purppse of the Act, as^ descri bed jjT^the 
minority repor^t, had littleMn common with the eight specific ' 
pur^s^s identified in the 4-page Act. » ^ 

*' Figure 2.1- shows a comparison of thl^ funding requested by 
qrant applicants during^the first six years of the existence i 
-oV,OEE with the funds appropriated. The huge-discrepancy between' 
requests and appropriations was bound to drive a large wedge between 
the OEE and those persons in the society who sought to carry out 
pt^jects under the grant program set u'p by the Act. 

Figure 2.2 shows^a comparison of the authorizations and 
approp»*iations for the OEE over a period of several years. - 
Again the discrepancy between authorization and appropriation is 
notable. 

The Ofjficre was. demonstrably understaffed throughout the period, 
and was hampered'^ by being moved around in the bureaucracy. 
[During our -oj^n contract work, ,the OEE has lacked a secretary for 
most of the time, even though it is supposed to tig. communicating 
wl.th substantial number^ of people.] . * 
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What we are trying to point out here is that thepe was a gross ^ 
discrepancy between what',the EE Act asked be done and 1;he staff 
and facilities provided'to do it, between the funding authorized 
and thfe funding appropriated, between the funds applied* for and 
MHte-fumk avatl^ab^e-, and between the interrtt^^^^ 
way^the executive branch received and ajdrtiinistered it. The 
*inevi table consequence of this would be a ^turning awa^ from this 
outstanding 1 egi si ati on into other pursuits, many '4t which, might 
be, expected to b)^ unconstructiva. "* , 

' As to matters involving "turf", w'^ can identify several 
different aspects of this topic. "Turf", pf course, refeV's to. 
\th?lrcope of responsibility and authority 6f agencies and 
individifals, and involves questions of overlap, conflict" of 
^utho^ty, and the like. Bgt at the individual level, turf - 
comes very close to the concept o^ individual human identity. 
Thus it is a genuine matter for concer'ri because of how it touches 
the lives of peopl^, as well as for its impact on programs. 

. "The first way we will address the turf issues is~Co"say that ^ 
people have found it' very hard to identify and accept a "subturf"., 
in respect to the EE Act^bf 1970. The EE Act clearly specified 
that OEE sh0uld„be "responsible fqr...the coordination of .activities 
of t\k Offide^of^Educatiori which are related to environmental education 
Anyone who reads [6] and House Report 93-402 will see hpw little 
attention was paid to thiV». On the other hand, 'the Federal Interagency 
Committee o)i Education, established by executive order of .the . President 
in 1964\ (updated 1974); saw no problem tn establishing a "superturf" 
for environmental education. Acting under the^hair of the Assistant 
Secretary, for Education, and through its. Subcommittee on Environmental 
Education 9hai red by^ a member of the Council, on Environmental Quality, 
• a report was prepared titled "Fundamentals, of Environmental Education" 
that did not eyen mention the definition of environmental e(^ucation ^ 
set forth in' the -EE Act of 1970, bu>t rather drew its impetus from 
the'U. S. National ^iVironmentaT Policy Act of 1969. 



Gtherturf Usiies r^jlate to statutory re^onsi bill ties of other 
mission agencies. A su'rvey report 'i)n Environmental Activities of 
Federal Agencies [8] presented short reports from each of .43 agencies 
to \\e^p the interested reader learn how these agencies perceived 
their activities i n" environmental education. V 

Many of these agencies were involved in what they considered to 
be. environmental •ducation bei^re the passage of the EE Act ^f ,197jD 
However what they were doing, and what was being done^at the time 
of the development of [8], is only marginally res/f^onsive to the 
challenge of the EE Act^ with two or three exceptions. What -the 
Act did was'to define environmental ..education in such a way that 
, previous def ini tions/ or concepts of It were j'ncl uded , not 
as disconnected parts, but rather as integrated part$^ In effect 
this sa^'d that "while a lot of activity was going on under the . 
title "environmental education)', most of this did not do the kind' 
of comprehensive integration that th? Congress felt was i^eeded. 

J[«Je interpret this to mean that Congress was identifying a 

"superturf", in which the turfs of the various mission agencies 

v^ere' included,- and to whieh no threat was intended, J3ut op the 

other hand. Congress was saying that something more needed to be 
\ • . ■ ■» • ■ 

"^o^ne that was not being done. Many of the agencij^ have n(^ shown 

any evidence of recognizing this. There has been little recognition 

-of a sharing concept^ and too often emphasis has been placed on 

competition at the expense of progress; 

For example, there are some who recommend that all available 
federal monies for environmental education go into formal education 
exclusively, while others put the formal education down alld'insist 
that all such monies go i nto non-formal education. 

Schafer [9] called attention to the turf probl ems arto insisted 
that unless mutual respect for turf could be established amoTTg 
several kiirds of agencies, enVironment^al education would continue 
to be h^d back from its go^als. , 

We could go on and on with discussions of turf but the point 
is that turf problems have and will continue to beset^environmental- 



20 



education. 

A-- — 

Thus, we see Spamtu as a set of historical artifacts that are 

part of the record of eT^Vfte^nmental educati*on. More often than 

not, Spamtu ,ts an enemy <p.f environmental education. Worst of all, 

Spamtu tends to casTa tlight over all of the '.fragmented work that 

is'^'going on, and make it hard to perceive it as a potentially 

'synergistito- whol?, with avenues for mutual respect, cooperation., 

■ ■ ' '' , ■ 

ahtf effectiveness . * / 
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METHAROL ^v.; 

Against the combi.ned difficulties^ posed by Cesisee and Spamtu, 
we propose- to, prescribe "Metharol". This term, hopefully, has not 
been preempted by any prescription drug. It is chosen to represent 
the dombination of Metho dology and Roles , where a suitable combination 
of methodology and roles is arrayed against the forces of Ces-isee 
and Spamtu, hopefully to overcome "the first and circumvent the second. 

Before We describe Metharol a bit more, let us first, look at 
some other prescriptions that have been forthcoming. 

In the light) of Figures 2.1 and 2.2 and other difficulties we 
have discussed. It is not very surprising that the environmental 
education community is not enthralled with the present state of 
affairs in environmental education'. They have be'en active in, 
presenting* prescriptions . W^ shall now look at the most prominent 
of these. 
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Th^ primary recommendations of which we are aware are these: 

• A series of coni^erlnces , beginning at the grass roots, 
moving up .the' jurisdictional hierarchies, and 
terminating in a national conference on environmental 
education JlO]. ^ 

(This would, it- seems be similaV to the pattern that prevails in the 

"White House Confer*ence" series, such as is-::<rtbw underway in such 

areas as small business and problems of the aging.) » ' 

• A National ^Environmental Educaliion Center 
(This would, it appears, consist of a "small permanent staff ... 
augmented by additional full time individuals, detailed on a rotating 
basis... an EE Advisory Commission" and would primarily be involved 

in "pj'omotihg' collaboration""establishing a communications network", ' 
"supportincb and participating in an international network", 
. facilitat™ "public involvement", "monitoring progress" , and ' 
"reporting on the- state of the art".[ll]) 

• A National CommissioTKon Environmental Education • 
Research 

(This would involve, a participative effbrt to develop an annotated 

bibliography of research on environmental education, review current 

learning theories and values clarification methodology, outline 

-environmental education research strategies for the 1980's and 

identify promising young researchers [12].) 

I These three proposals all seem consistent with Barton's commentary 

on the stirte of environmental education: 

"...the [EE] movement's number one problem is its 
lack^of cohesion. We are many bodies (some federal, 
' some state, many private) in need of a head. 

The arms, the branches, are all laboring mightily,- 
* but without, enough, coordination." [13] . 

^ Also they seem consistent with Schafer's comment that it is^ lecessary 

that four- groups c^me together in or^der to develop &n effective 

approach to environmental education: • state departments of education, 

state resources man^ement agencies, the federal establishment, 

.and the many non-gowernmental organizations (citizen conservation 

business and Industry, professional societies, museums, others). 
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• All of these/recommendations have in common an allegiance to a 
national effort/ i ,e, something that culminates in action at the 
federal level. I * ' 

Sle will only say that there has been action at th? federal 
level, and as we assess it it has not bejgn entirely^ satisfactory. 
Funding has been miniscule, misunderstanding of the EE Act has 
been common (whether calculated or due to lack of information), 
turf sensitivity has been on the wrong side of the scales, , and 
like problems have been apparent throughout the environmental 
education movement, as illustrated by the existence of several 
different professional or semi-professional organizations, none 
of which appears to merit allegiance throughout the movement. 

It is reasonablej it seems to us, to question whether the 
prominence of recommendatio|fis for federal actton results from 
a'^belief in the capacity of the federal establishment to be ^' 
highly effective, or whether other' things are being sought 
that are less "prominent in the recommendations. 

In our view, there is a merry-go-round going on in 
environmental education where all the principal actors can 
justifiably say that each of the others has been deficient. 
Let us run through the list. Congress, after passing a brilliant' 
but highly-demanding piece of legislation, failed to follow 
through with appropriations. The executive branch failed to > 
administer the law with dispe^tch and sensitivity.^^ The colleges 
and universities failed to become familiar with the politics 
of the 'situation, and did not provide support in the form of 
informed political support, The pei^s.ons Inyolyed in formal 
education did not make much effort to discover how to do what 
the law asked for. The persons Involved in non-formal education 
did not mount a drive to help^Jthe formal education system do its job 
In a way that would ass'ist non-formal education groups to do what 
the law asks, Furthermore, some of them tried to circumvent the 
law to perform advocacy roles, and thus^jeopardi.zed the V^ct by 
being seilfis)^. , . \ ' 
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.L^'s go back for a moment to Cesisee. Figure 2.3 shows only 
a part of the^strjUcture that is involved in environmental education. 
With at least a sfeven-level inclusion structure (bureaucracy at the 
top, students at the bottom), does anyb.O(<y seriousfy believe that 
additional bureaucracy can coordinate this system? 

It seems to us that what U necessary to make progress, in 
environmental education ceTtain things are essfential : 

• Money to pay for doing what is needed to make 
environmental education work 

• ■ People who will do the work to make environmental 

education work- 

• High qual ity%ducational materials 

0 A means of getting^ the materials into the hands of 

the persons doing the education 
t 'Troper self-allocation of roles within the 
• environmental education movement **• .s. 
• •* Means to sustain the dedication and enthusiasm; pf 
the people_ involved in environmental education 

Of these, it is our belief that the people who will do the 
work are available, and .that means of getting materials Into their \ 
•hands are likewise available; However four of the six factors 
are "still in short supply: .money, high quality materials,' 
proper role allt)catiQins , and sustaining means. Therefore 
we believe that it is to^these four factors that, attention should 
be directed. Our first question is: is there a certain sequence- 
in which these matters should be addressed? Our answer is yes. 

The logical sequence is this: first the various environmental 
.education entities now fragmented and kept apart for various reasofjs. 
mostly associated with Spamtu, should recognize the immensity of 
the task facing them, and form a single professional Society. 
This need not-mean Initially the dissolution of their present 
affiliations,' but probably should lead tft this eventually, at least 
for many of them. An iinnual meeting should be held. • Committees 
should deal with the several different interests. Journals should 
be upgraded, with high professional Review standards known and 
enforcftd. Recognition should be provided through an awards committee 
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that rewards hard work and achievement. 

Second, as soon as there is such a professional group, the second 

thing that can be done is to recognize just what kinds of roles 

are .needed in environmental education, and to begin to legitimize 

these with ah eye on quality. As soon as people oan begin tb ^ 

accept legitimate roles in environmental education, there will be 

an opportunity to move ahead. Of course one of the first things 

to do is to recognize d,s legitimate certain roles ti^at are already 

J, 

established. r \ 

Third, the SQciety- should become tware of what is going on 
in federal politics, and present a unified image to Congress of 
genuine Qapabil ity and dedication to doing the hard work that 
has to be done to advance environmental education. .In this way 
the Congress can be induced to part with enough money tp pay for 
a worthwhile expansion of environmental education activity. 

Then the fourth step is to begin to produce the high qualtty 
educational materials that are needed to do this job. This does 
not^ mean just textbooks. What is needed in non-formal education, 
for example, is often issue-oriented background information and 
processes for managing the information relevant to an issue in 
a responsible and timely way. ' • • 

. If these four things are done, we believe that the aims of the 
environmental education leadership will be met in a very satisfactory 
way. ' 

Our Methanol prescription does not presume that the foregoing 
will be done, as we see no evidence to indicate that it is about 

rt V 

to happen. Thus our prescription is designed to take advantage of 

> 

the prevail ing' situation. 

As we see the prevailing situation, there is sufficient impact 
of Spamtu and such sufficient difficulty as a result of Cesisee that 
we are forced to rely on a grass roots approach to environmental 
education. 

However we anticipate troubles at the grass roots that are much 
like those we have already discussed. So our prescription focuses 
.upon adding methodology and facilitator roles to the local situation. 

9^ S,j 



Figure 2.4 shows a five-level inclusion map that we believe is 
easier to..deal with than the institutionalized structure in Figure 2.3, 
In Figure 2.4, we have recast the linkage definition of environmental 
education^' to show how it is distributed]. The total' human envirqnmerit 
is perceived in terms of three parts: people, information, and sur- 
roundings. The surroundings include evirything otheTsthan people and 
.Information. J ^ , • 

The people are perceived through their values, their knowledge, 
a.nd the power that they hold through citizenship. Surroundings are 
perceived in terms of built environment and the non-pers3n part of the 
natural environment. \ 

( information is perceived as consisting of topical elements 

and relationships among these -elements . Th» topical elements Ijsted 
are those spelled out in the EE Act of 1970 .(as amended). The kinds 
of relationships involved among these elements are classed to* include 



comparative relationships, definitive relationship?^, influence relation- 
ships, and temporal relationshipis. The slant arrows in Fi|^ure 2 A show 
where most of the deficiency in environmental education has been--namely 
in dealing with the relationships among the topical elements. This is 
p^cecisely where the EE'Act pointed in its definition of environmental t 
education, and it is where most of the substantive difficulty -lies in 
carrying out environmental education. . . 

Our Metharol prescription holds that the topical elements and 
their relatfeliships can be dealt with through the .introduction of core 
themes into the formal, education system, and through the treatment of 
issues in the non-formal system. However we believe that a quality 
treatment has- to evolve gradually through interactions between the 
formal .and non-formal components of education. Moreover we hold that 
the combined forces of Cesisee and Spamtu can yield only (if they will 
yield at all) to the ihtroduction of two new roles into environmental 
education . . ' , . <• ' • 
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The first role is a facilitator role, and we believe th'at this 
role should probably be filled from outsidfe the environmental 
education movement. It involves a person who knows methodology that 
can be used "by groups to make groups productive, so thai; they will 
continue to work together off and on for' a»' prolonged period, in 
order to move ahead with environmental education. ^ 

The second role is'a designer role, and we believe that' this 
role should be filled locally from inside the environmental education 
movement, augmented by others who can be attracted to t.ake part. 
The second role asks that people who may never have consciously 
designed anything take on a challenging and new activity. 
In order -to make this work, we have developed a methodology for ^ 
conceptual design (MCSD) tha^t itself requires sub-methodologies 
and requires the use of the facilitator jiiil^. 

Make no mistake about it. What we are^saying is that if people 
want to move ahead in environmental education in an organized 
way, as some of the leaders in the field ar,e' sjjggesting, then they 
need to become designers, and then' they need a design methodology, 
and then they need facilitators. 

Many in the' environmental education movement do not want to"^ 
be constrained. They feel that many of the problems associated 
with th^ environment are caused by institutional constraints, 
and that it is con^fcaint itself. that becomes the villain.^ 
In 'our view,, constraint 1s not a problem per se. It is the kind 
of constra.int that is\thposed that one should tune ,up to examine. 

We see some scientists whose image of the public is that of 
an uninformed group too bu^ to work up scenarios, too uninformed 
to make good decisions, too Irresponsible to be trusted with 
policy, related mat:ters, and too\independent to be a part of 
responsible effort. 

In our view, if faith is lost in the public to do what they 
say they want to do, the whole enterprise is down the drain. 
What we believe the. public cail't do well y however, is to work 
together in groups in an organized, efficient way and make 
good progress, unless they have an^cceptable^methodology and 
an unbiased facilitator. 
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' We know of successful approaches to public is'sues where the ^ 
Metharol prescription has be'en carried out. Groups at Kent State 
University, the University of Dayton» "Hie Academy for Contemporary 
Problems, and elsewhere have found that the public typically has 
no interest, in methodology or fa-cil itatiori until , 'they find out ' 
that it works. At that point they become quite/interested. 
This is«an illustration of something about Americans. They don't 
want to waste time experimenting, but they lik6 things that work. 

• Now'if the reader will not object, we wiljl no longer refer 
to the Metharol name. It has served its purpose, we hope, by 
alertipg the reader to the nature of our pres,bri ption. 

^ In Chapter 3, we present the steps in ciinceptual design. 
Chapter 4 suggests how such a design might )^late to the 
program of the Office of Environmental Education and to projects. 

« 

An Appendix furnishes information that we^^'think will be useful 
to the facilitator role. . ^ 
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• * , CHAPTER 3 ' " 

' ^ DOING CONCEPTUAL DESIGN 

I . - < : 

. (■ • < 
We saw in Chapter 2 that various suggestions have been made 

for improving cohesion, coordination, collaboration, and communication 

in environmental education. ^ 

It is notable, we think, that the word, Vmahagem^t" seldom appears 
in such discussions. Yet improving cohesion, coordination, collaboration 
and communication fire among the most important functions of management . 
in any organization. 

Apparently what ts wanted are the benefits of management without 

g 

the institutional constraints that typically accompany management. 
T-here dpes not seem to be a .name in the literature for such a 
phenomenon, but since that seems to be what is wanted, we will 
have to talk about it. So we have coined the term "vicarious 
management" as a way of describing this phenomenon.. 

With vicarious management, financing is provided,' cohesion is 
encouraged, coordirlation is practiced, collaboration takes place, 
communication is widespread, but nobody is in charge. 

The question that we face is how to achieve this happy state 
in environmental -education. , , • , 

A PREVAILING TRICHOTOMY 

It is our impression that most of what goes on in the relationship 

between the public at large and the federal establishment that ^> 

involv^a flow of Jpnds from the federal government to outlying 

parties can be placed into one of three categories, which we collectively 

call a prevailing trichotomy. „ '. 

Cas^ 1 . Change the Lavy. ^ What is done in this leg of the milkstool 
■/ — ' ' '~ 

is to lobby to get the law changed. The rationale seems simple enough.. 

The law doesn't provide funcH-ir^ for what is desired. Therefore lobbying 

is carried out to build a case for what is desired, and to get it / - 

written into lawand legitimized, so that funds can be obtained. 

- If vicarious management is intended, then the law itiust^be tailored 

so that this can be achieved. It must provide for all of the management 

functions without the management authority. 



32 ^ 



' . Case 2. . Circumvent the l^aw . In case 2, what is, done is to . 
present onl face to the federal government' to get the firvancing, 
and then do an about face and do what^y^^^^as intended, all the 
while maintaining a posture of innocence. This situation' - 
is fairly compatible with vicarious management, in that^t-here is 
no authority with , the resources and clout to cover alt^the conceivable 
petty violations, and the legal costs of trying to remedy the 
circumvention may often exceed any rational benefit "to the 
government or to the country at large, in any single case. / 

Only when the circumvention is massive may there be oplrort unities 
to do more than simply make an example out of th^ relevant 
actors. ' . ' ' • 

On the other hand, it i§ hard , to see how cohesion. Coordination, 
. collaboraj^ion , and communication are served by this approach, 
because it would appear that a certain amount of cover-up, lack 
of openness, or outright lying would be incurred, in the belief 
.„ that 'Qpen, admission and documentation of ci rcumvehtion would 
invite prosecution.- ' ly • 

Case 3. Honor the Law . In case 3, a conscientious effo'rt 
is made to honor the law. If th-js is done and vicarious manag^ement 
is desired, one dilemma that arises is one of making the difficult 
Judgment as to whether the law is reconcilable* with vicarious - 
jfganag^ment. 

Does the law a-llow for the possibility of financing, havin'g 
cohesion, coordination, collaboration, and communication, without 
having ^anyone in a management^rrole? ^ , 

Still another question Tir^ addressed is whether the law 
allows what one yants to do to be carried out under its provisions. 

It fippears to us that one reason we have so many lawyers and 
courts is thattiiKi nterpretation of; the law is no simple ma-tter. 
So wfr would argue that in attempting to honor the lawrone should 
make a conscientious/ effort to correlate what is being funded 
under the Aw with /peci-fic provisions of the law itself. 
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" Based o<| our oWn expe!;;^e6ce over a period of two yearS^in 
working with this legislation, trying to interpret 1t in the ' ' 
f»*amework of envirqnmental education, and taking part in two 
technical -assistance meetings^for grantees, it is our impression 
that it is not easy to- establish a good corres'pondence between 
what /appl ic'ants for funds under the Act wXnt to do and what^ 
the kct asks be done in environmental education. 

' TECHNICAL ASSISTANCE 
A part of the difficulty that is encountered in attempting 
to foster environmental education jjnder the EE Act lies In the 
small size of grants, the large number o^f grants per year, and 
the Ijad imposed on OEE. Thus we Vecommended in Volume 9 of 
our 4th Quarterly Report that the size of grants be Increased, 
the number of grants per year be significantly decreased, and 
that longer terms be provided to allow grantees to get organized, 
carry out the work, and. report it in a ^ay that would be useful 
to others. * 

In the latest amendment to the EE Act, all such provisions 
were made. Thus the opportunity is available to propose 
more comprehensive activities (thereby increasing the opportunity 
for correlating what Is proposed with the Act), to hav^ more 
time and funds to do the work, and to do a first rate job of 
reporting. ^ • 

However the question remains as to how to achieve the 
desired vicarious management. In our opinion the kind qf 
vl-carious management that is desired can never be fully met. 
As long as the federal law requires that there be'accountabil ity 
which involves showing a correlation between the authorized 
use of funds and the wgy.in Mc^^n^^e being or have been 
used, there will always be a requirement for responsible 

management. , . 

Nevertheless, it is both technically possible and economically 

desirable to facilitate the drawing of legitimate connections 

between what applicants for funds desire to do and ^hat the 

law authorizes. 'This can be done by the use of facil itators 

whether drawn .frorji the OEE or from the ranks of professionals who 
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are highly experienced and qualified in helping groups use 
information effectively, including the information bottled up 
*in their own minds. , 

In. our opinion, there is a further way in which technical 
assista^ice can be provided, and that is through the use of 
methodology . We see the use of methodology as a way of hel^ng 
to attain some of the elements af vicarious management that seW to 
be desired.^ A major aim of thejmethodology" is to assist grantee?^ 
to develop for themselves '%!e^' 1(1 nd- of discipline ^that would 
otherwise have to be provided through external management 
or not at all . ^ 

A guiding principle in the use of methcTdology is that it should 
not,, of itself, interfere with J:he si,^bstantive aims of the group. 
That is, it should not invade 'the environmental education territory 
of interest to the group. Rather it should facilitate the 
expression of that territory, and- the correlation of it with 
existing Law. In this way, the following benefits are made possible: 

An adequate proposal of what is to be done. 
Correlation of what is proposed with what the legislation 
authorizes 

Definition 4)f roles that are needed to carry out the work 
Definition of linkages and inherent constraints that, 
relate to coordination* communications and coherence ^ 
Establishing a basis for responsible reporting 
Allowing accountability to be established between the 
proposed work and the ^ Act ^ 
Providing a framework for local -project direction 
Improved understanding of what is to W done, and how it , 
relates to other parts of environmental education , 
• Getting participation of those who will be involved 
Ot the veVy beginning 
Our suggestion for attaining these benefit? is to pursue a design 
approach to environmental education. 
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A NEW ROLE 

Evidently, i.n*Bsking that local citizens adopt the role of 
designer, a new challenge is bei.ng added to those that already 
are in abundance. We can only justify this by presenting a 
means whereby design can be carried out, with the aid of professional 
facilitation, in a reasonably short time, and reported to the 
group in a way that summarizes the product of their efforts 
compactly and usefully. ** 

With this in mind, we proposed to discuss a series of steps 
in the conceptual 'design of systems, in particular of a Regional- - 
Environmental Learning System (RELS). If these/steps are faithfully 
followed, you will emerge with a design and it will be communicable 
to others. In the Appendix to this Volume, we provide information 
for the facilitator. 

The- process that we describe allov;s for participation, 
documentation, and iteration. The examples that we give are 
illustrative only. . ^ - 

MISSION STATEMENT 
Design begins with the development of a mi'ssion statement for 
the system to be designed. We have provided an example Of a capsule 
mission statement and a Large Mission Statement (an intent structure 
for environmental education) in Chapter 1. These may, of course, 
be taken over directly, or totally changed. \ 

OPTIONS GENERATION ^ 
Design proceeds with the generation of options that are available 
in pursuing the mission. By this we m^n statements that describe 
system design features that might eventually be selected as part of 
a final, design. It is welT established that in generating ideas, 
it is quite appropriate to forego criticism or extensive analysis. 
Facjlitators:*' will know how to make this step go rapidly, ip assisting 
the design group to develop their list of options. 
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Advances in methodology within the past ten years have taught us 
very efficient ways to generate ideas and to get these ideas 
across to each other in groups. We will not elaborate on these 
methods in this Volume, because we devote all of Volume 4 to 
^methotis for conducting collective inquiry, including field tests 
of such methods that show them to be favorably accepted. 
.. Thus we believe that options generation should take place, in a 
representative group, led by a facilitator with no stake in the 
design but with a stake , in facil itating the group to achieve success 
in the task of Options generation. 

It "is reasonable to suppose that a substantial percentage of all 
of the options for a RELS can be^generated by a group in less than 
an hour, and that in a period of two to three hours the entire group 
can become reasonably familiar with the entire set of options. 

ft 

SORTING OPTIONS , ' 

- It has been our experier^ce that, rather|j|(ian look for categories 
initially, it is better to generate a large number of options axid 
then try to find categories into Which they can fit. 

Thus, after a large number of options is generated, the next- 
step is to place them in categories. If the number of options is 
not too large, and'the options 'are not too. complex, manual sorting 
may be satisfactory. Another atltg^native is to employ, the method of 
Interpretive Structural .Mo'deling (ISM) described in Volume 4, and 
use a group discussion method to'^sort. 

After the sorting is finished, each category may be giyen, a 
suitable n^ime to identify the category. ' ■ 



IDENTIFYING DESIGiN DIMENSIONS 

It is entirely possible that^the number of categories is quite 
large^, and that there should be a t^st to see whether all of tht 
options that were generated should be retained. Thus once the 
categories are. named, a should be conducted to see if ee 
category is essential in a design. 
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Each category is. Inspected, .in tu^n., and the following question 
is asked. "Do you feel that it is necessary to specify options in 
this category in order to pin down a system design?" 

If the answer to this question is "yes", we dignify the category 
by calling it a design dimension. If the answer to this question is 
"no", we set aside that category and its list of options. This set 
aside information may be valuable for other uses, but will not be 
considered further in, the design effort. 

PORTRAYING THE OPTIONS FIELD 

The next step is to portray the options field. By this we mean 
that we get an artist or draftsman to make a drawing that shows 
all of the options that are retained, grouped under the design ' 
dimensions, and arranged so that as we proceed later on to make 
design selections from the options, we can so indicate by connecting 
each selected option to a "tie line" drawn on the same ^rawing. 

An example of such an options field for environmental education 
appears in Figure 3;.l. Here you see ten dimensions identified by 
the letters A through J and the names that were assigned to the^e 
ten dimensions. ' 

'You will also observe that each option has £f bullet in fro^nt of it, 
and that there is a tie line extending across the options field. 
Later on, as options are selected, a. line is drawn to connect a 
selected option'to the tie linei This symbolizes the^election of 
that option,,. and maintains a ruining record of the status bf-^th^ 
conceptual design of the system. 
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A.BASIC LEARNING 
. OUTCOMES 
SOUGHT 

• TO OE AOLC TO 8VNTHC8IZC 
COHCCPrS FROM MANY 
OlICirLlNES 

•TO Bt TO SITUATE 

ENVIRONMENTAL ISSUES IN 
TMElNEXT LARGER CONTEXT 

• TO Be AflLE TO ANALYZE 
COMPLEX SYSTEMS 

•fb BE AOLE TO STRUCTURE 
ELEMENrS pr TMt ENVIRON' 
MENT INTO COHERENT PATTERNS 

• TO KNOW ENVIRONMENTAL 

CONCEPT^ AND PRINCIPLES 

t * 

• TO ACQUIRE SKILLS IN DATA 

• COLLECTION ON ENVIRONMEN- 
TAL issur.s 

• TO OE AOLE TO lOENTiFY 
IMPORTANT ELEMENTS Of 
THE ENVIRONMENT 



0 PRESUMED 
^EARNING 
STYLE 

• LEARNS UNRELATEO C^NCrPTS 

• LtARNn IN Tlir. nErnFSENTA- 
TIONAL STYLE (TWO INTER* 
RELATEO CONCEPTS) 

• LEARNS TIIROUOM FORMAL 
OPERATIONS 



c>. PRESUMED 
LEARNER 
^ILLS BASE 



• CAN READ PROSE 

• CAN ^H\\l 

• CAi^/ USE ^9pecifieo(matiie- 
m/tics * \ 

**can rea^ translatable * 
graphics 



F MEDIATdR 
- MODEL 

^ ^ ^ V 

• LEAHNINO PROCESS MANAGER 

v 

• GROUP DISCUSSION LEAOER 

•FIELD OUlOE AND INTER- 
PRETER, 

• class^()om lecturer 



0. LEARNER 
INTERACTION 
RESOURCE^ 



• 0UILT ENVIRONMENT 

• NATURAL ENVIRONMENT 

• COMPUtER -ASSISTED PRO- 
OF. SftESf 



• AUDIO ^ VISUALS 

• PRINT ImOOULFS 

• PIIYSIQAL MODULES 



H. SOURCE 
OF 

I NFORMATION 

• ISSUE'ORIENTEO MATERIALS 

• REGIONAL PLANNING llATE- 
RIAL% 

• CORE THEME MATERIALS 

• STANOARCI tIkTROOKS 
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0 ^MODS OF' 
ENVIRON-MENTAL 
EmiCATION 



• HOLISTIC 

• ISSUE .ORlENrED 

• PROCESS-ORIENTED 

• OACKOROUNO OEVELOPMFN fAL 

• OUIOOOR EXPERIENTUL 
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E TYPE OF 
ENVIRONMENTAL 
EDUCATION 



• COMMUNITY EE 

• FORMAL POST-SECONOAR'^ It 

• FORMAL SFCONOAnY EE * 

• FORMAL FLEMENTAHY EE 



TIE 



LINE 



IRRICULUM 
DELIVERY 
\ CONCEPT 



J. ORIGIN 
OF 

FINANCING 



• APPEND NEW EF COURSE OR 
PROGRAM TO EXISTING CUR- 
RirUlUM 

• INFUftF ••MINI-MODULFS" IN* 
TO FXISTINO COURS«:S ^ 

• INFUSE AND INTEORATE EF 
WITH VARIOUS SUD.JECT9 IN 
THE CURRICULUM 

• TREAT EF AS A CONTEXT 
INTO WHICH OTHFR SURJFCT 
M^l^nS ARE iNFUnrO AND 
INTfoRATFD 



• LOCAL TAX FUNOS 

• STATE TAX FUNDS 
•FEDERAL TAX FUNDS 
•PRIVATE FUNOS 

• IN-KINO GIFT5I 
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OPTIONS FIELD FOR , 
REGIONAL ENVIRONMENTAL LEARNING SYSTEM 
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DESCR'IBING the CO.NTENT OF THE OPTIONS FIELD 

'The content of the options field should be explained in 
writing as part of tihe documentatign accompanying it. 

It. is unlikely that any written description will be total\ly 
understandable, thus the purpost in documenting the options fifeld 
is to convey most of the key thoughts so that a person reading 
the documentation to get background for engaging in the conceptual 
design can decide what qirestions to ask to get more fully ^ 
aware of what is meant by the various options.. - 

Some of the options will be self-explanatory in meaning 
and will riot requiye clarification. They may require elaboration 
in specific design situations, howeyer. 

A. Basic Learning Outcomes Sought. In Constructing the options 
fifeld in Figure 3.1 you may observe that the basic learning qjj^tcomes 
sought were taken directly from the intent structure (the Large 
Mission Statement) ajd, in parti eular. were the lowest seven outcomes 
on that structure, ^his is an artiffice to keep everything on one 
page for the options profile. However it is justified because each 
of these seven putcomes, if achieved, would help achieve all the 
other outcomes on the intent structure. ^ 

By Presumed Learning Style . The learning styles mentioned 
refer to the image of how a learner, acquires knowledge, based 
on the Piaget research and its successors. The learning of unrelated 
concepts is charactej^istic of children who haven't attained age 7. 
Learning in the representational -style typically involves at most the 
capacity to deal with two inter-related concepts, and is typical ^ v 
of learner capability from age 7 upwards. ' . •'' ^ 

Learning thri)ugh formal operations typically requires some ^ ^ 
kind o.f ex'peripnce with detailed formal operations applicable to ' 
the subject betng studied. It is argued from research that people ^ .. \ 
seldom can do this kind of learning before age 12. anjl. that most learning j 
that goes on is not represented by this learning style. , . 

We ^Jelieve that to attain the kind of capacity called for in the 
mission, formal operations are required. 
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C. Presumed Learner Skills Base . We suspect that the options 
under"this dimension will have to be sharpened in specific design 
situations. "Common myh of specifying reading levels are through 
grade designations. For example, the average American is said to 
read at 8th grade level. The New York Times is said to reqi^ire , 
writing* at .the 10th grade level, and the Readers' Digest i^ s?rd 

to have required writing at the 6th. grade leyel . . ' 

Mathematical skills Can be correlated with any 6f the relatively 
small numbers of mathematics curricula used in U. S. schools. 

Figure 1.2 is an example of a translatable graphic, and the 
text discussion accompanying it showed how to read such a graphic. 

D. Mode of Environmental Education. The varioj^s options given 
in the dimension "mode" differ in what is stressed. Elaboration • 
has been given in Volume 9 of our 4th Quarterly Report, which is 
available from the Office of .Environmental Education. 

E. Type of Environmental Education . We are not very satisfied 
with the way we have stated the options under the "type" .dimension. 

If we 'were doing this over, we would probably use the term "non-formal 
instead of "community", or perhaps, in addition to community. 
In any cW^e, users may find a set of options somewhat more, appjjopriate 
to their region. ' 

F. Mediator Model . The "mediator" is the name given to the 
person who is" responsible for supervising the learning procesi; i.e., 
the person who is between the learner and. that whi(^ is to be learned. 
Sometimes this will be a teacher, but it may also be someone who is 
active in the community and^is not a professional teacher. . 

G. Learner Interaction Resources .' We believe that these options 
can receive such local elaborafion as may be apiprqpriate. , 

The remaining dimensions are believed to be self-explanatory. 

N 
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STRUCTURING THE CHOICE PROCESS 

^ *■ 

Odir experience tells us that the most satisfe^ctory results 
from group work are achieved when the effort is ^structured in such 
a way fhat it achieves these benefits: 

• Con triJawt ions from every^Jpe are facilitated by 
th6 process 

• The group is not asked to create, in an ad hoc., way, 
the process that they will use to perform theit 
task . 

^ ■ • Documentation is facilitated by an orderly approach 

, • Numerous decision points are defined and decisions 

% 

are made in timely ways 

In^'group design effort another key;factor is very important. ' 
-It is very desirable to^^tructure the gToup work so that distinctions 
are made between preference and-^ feasibility . If there were no 
constraints, no questions of feasibility in 'design, then design would 
be simply a question of arriving at what is preferred. "Some theorists 
have treated design in this way, suggesting tHat^yeryone has certain 
preferences and if these can be reconciled success is at hand. 
But in almost all design work, preference can only be brought to bear 
when there is a'hard-nosed recognition of what is possible. 

One of the most time-consuming difficulties "In design stems from 
the fact that the choice of ^ome options may rule out the choice of 
y-' other options. It is possible that every time an option is selected, 
the options field 1s diminished because some options are eliminated 
/ by that seVection. The sheer mechanics of trying to'keep all this 

straight in an ad hoc approach are overwhelming. 

Thus we propose to structure" the group effort to arrive at an 
initial conceptual design (subject to modification by review'and 
iteration) into three parts. In tl^ first part » the group e^xpl ores 
the interaction among the dimensions to get a view of ho\y choiq^s 
in some dimensions affect possible choices in others. In the , 
^ second part, the group decides in what sequence the dimefisions will 
be addressed to make Resign choices^. In the third pa^t, the group 
makes design choices following the sequence es tab! is ned in the second 
^ part of .the work. • ) 
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Oile of the significa^it advantages of this tJfree-.part process- is 
that by the time the grtfup gets around to maUn^ selections of options, 
they will have discussed the options several tsimei in the process of 
doing the first two parts. 

In all three of these parts, the services of a skilled and - 
experienced facilitator are essential. The reason j,s that the kinds 
Of tasks the group is being asked to do are not the kinds that groups 
can do weVl under ordinary circumsta^ices. 

In^ddition, th^ group can benefit significantly if it makes 
use of structuring aids, tspecially the ISfi" process described in 
Volume 4. This process was designed to help groups structure 
and to help them participate and learn while they are doing the 
structuring. ' A skilled facilitator will know how to make this 
process, serve the group, and help the group accomplish the design task. 

STRUCTURING DIMENSIONAL CONSTRAINTS ['^ 
We wish to develop the task of structuring dimensional constraints 
in detail with an example, so that it will be quite clear as to what 
is beirfg said. • 

Suppose that we take, as^ an example, a part of an options fieTd 
that we might find useful in designing an automobile. We choose this 
-example as one that we think many people will be familiar with. 
Suppose that diinensipn A is th^ i&eight range of the car, and we will 
haye three options: • ' a 

M 3000 to 3499 pounds " ^ , . 
^ f 3500 to 3999 pounds 

• 4000 to 45D0 pounds 

Suppose that dimension B is the desired highway gasoline rtiileage, and 



we have these options: 



f 10 to 15 miles' per gallon 

• 15 to 20 miles per gallon 
*f 20 to 25 miles per gallon 

• 25 to 30 miles per gallon * 

Buppose that "dimension C is the color of the car, and- we have these options 

■ . f Black ' 
t Yellow , 

\ 



c. 
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iQ-^what we are going to describe next, we want the reader to «^ 
unders-ta-i«i-ihat_allr.--^the._effor-c can be dealt withMwrntti^i^ij^ ^ - 
cbijputer, except answeriijg ct»:Ji^'in key questions. *So yoQ should 
not suppose that you would be engaged in filling in big tablfes. 

What would be desired from study^g the constraints would be 
information equivalent to what we show in Figure, Si'z. 
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Figure 3.2 



What ii shown in Figure a. 2 is answers to -six questyion^, all of 
which are of the following type: , ' . . 

"Is there some option in dimension UTEM 1) which, if 

' selected, would eliminate an option in\dimension (ITEM 2)?" 

, For example, one question would be: 

"Is there some option in the weight dimension which, if ^ 
selected, would eliminate an option in the mileage dimension? 

We are asking about whether an option in dimension A would, if selected, 
eliminate an option in dimension B. What we indicate in Figure 3.2, 
in the column headed by B, is a "yes" answer to that question. 'This 
refieefts our assumed knowledge that,' for example, t^f we require that 
the chr weigh between 4000 and 4500 pounds^ we will not be able -to 
get 25 to 30 miles to the gallon. Thus there is an option ih dimension A 
that, if selected, W9uld eliminate an option in dimension B. ^ 

On the other band, there is no reason to suppose that a choice of 
color under dimension C would in any way affect the weight or mileage 
of the cajr'. This is vljiy th^re are two "no" answers in the row of 
Figure 3.2 labeled C. ' « ' . - . 
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The way the gathering o/the information would tal^place is 

\ha.t the group would be asked to discuss and decide on the answer 

"to" the question for every possible^ordered pair of dinigjjsions . 

In our example, we would'ask about (ift.B) , *(A,C) , (B,A), (B,C),, ^ 

(C,A) and (C,B) ,» so. that six questions' would be asked of the group 

in'order to. construct Figure 3.2. With more elaborate options 

■I 

fieldjs, moVe questions would be asked. These questions all mus t 
be considered in arriving at a design!. This is because you have 
decided previously that every dimension must be addressed in order 
to arrive at a design. 

Once such information isgathered, it is possible to group* 
dimensions in a way that the group can bfe helped, ip, arriving at. 
a good sequence for making design choices that takes into account 
the constraints that, you have identified. . • 

In tfur>«xample, we see .that dimensions A and B are intimately 
related, and so we would want to cansider these dimensions at about 
the same time in our options selection. On tlie other hand, we see > 
that dimension C could be chosen either first, or last, according 
to preference, because it has, no effect on the other choices. 

The- skilled facilitator will know how to use this constraint 
information that you have supplied to help you decide in what . 
order "to ^address the dimensions for purposes of making selections,. 
Specifically, wj^atever clusters of mutual constraint you have identified 
will be kept*together as clusters, as you go through the.next step.^. 

SELECTING THE SEQUENCE OF DIMHM5I0NS 
"Now that you have studied and organized the constraints) onj^e 
design, the next step is to select th& sfiquencefof dimensions, -jfiwhich 
you wilV^make the choices of options. 

J "OncV again this process requires facilitation, and b'enefits ' 
considerably from the methods of collective 'inquiry described in- 

Volume 4. ~. * 

let us pick up on our example from the previous section to 

show what would happen here. \ 



In that example, there was a cluster consisting af dimeflsior>s 'A 
and B, such that a choice in*'either<. could eliminate one or more' 
choices in the ptjier.. However dimension C dicl not constrain either 
of the other dimensioh^. . ' . • 

■ First you will be asked -what your 'preference is in selecting 
within a cluster. In«o^ur example, you would Be asked to decide whether ; 
■yo'Ci wanted to select the weight first or the mileage first. If you 
decided to pick th^ weight first, then you would automatically pick 
the mileage second, because the two dimensions are In a cluster, y 

Then you would be asked whether you wanted to choose (he color 
before you deal with the weight and mlle'age, or whether you want 
"to choose the weight and mileage before you choose the color. . 
In this way, a s^uence for addressing dimensions, such as (A, B, C) ^ 
or (C, B, A), or (&, A, B) would be achieved. This would be the 
final step In preparing to choose options from the options field. 

■ . "■ ^ 

CONSTRUCTING AN OPTIONS PROFILE 

The next step in doing the conceptual system design is to discuss,^ 
each dimension, in the order previously selected, for the purpose of 
deciding which option or options under the diinension will be selected 
for the design. If the sequence (C,A,B). were previously chosen, for 
example, then the ftr*st choice would be made of the color of the car. 
The next choice would be made in the dimension of weight range. 
And the final choice would be made In-the dimension of highway mileage. 

Each time an option is selected, d line is drawn on the options 
field tying that option to the tie line. As mentioned earlier, this 
enables the group to keep a running record of prior choices, and provides 
for a final di*splay of the entire set ,of choices. The completed 
picture, showing^all dimensions, options, and selections tted to the 
tie line d{^uments the outline of the design. The lines that are 
drawrf^n the options field are called the options profile .'^ 

When options have been selected in a given dimension, me group 
should refer to the- cohWaints identified in a prior step, and use 
that information to see wha± options have been ruled out, if any, 
and draw a line through ttieno before proceeding. This simplifies the 
continuing steps in constructing the opt'ions profile. Also it^ may 
cause th^ group to rethink their selection of options. '• 

5o 
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One must consider the thought that the credibility of decisions 
depends, in part, on the ability to. explain why certain options 
were not selected. Indeed, a full explanation of why certain options 
were selected .]ogically involves an explanation of why certain others 
were not selected. , 

Also it is important to realize that one reason for not selecting 
certain options for the system design can often TJt that those options 
are being handled by some other means. Thus the system being designed^ 
need not take on the responsibility for implementing ihose options. 

When the options profile is finished, it becomes, a vehicle for' 
moving ahead witji the desMgn in greater detail, and for moving ahead 
with implementation plans. 

It is good practice to let a completed options profile sit for 
a few days and then review the entire process by which it*was 
constructed, including all of the reasoning that went into it. 
This may suggest the need- for changes, or it may reinforce the 



thinking that produced it. 



OVERLAYS 



Notice that if-an options profile has been completed for a RELS, 
it may be true that a great many options have been selected because 
of the relatively broad scope of a RELS. This establishes a broad, 
scope, but it may be too broad for some purposes. For this reason, 
one can consider repeating the same process to develop one or mor^ 
additional options profiles for parts of the RELS. For example, 
an options profile could be constructed for secondary education alone. 
Or an options profile could be constructed for non-formal EE, -etc. 

If several options profiles were constructed on transparencies, 
they could be laid ov^ the options field in the form of overlays, 
and one could then seeVhow the difflrent parts of the RELS have 
joined to form a coipposite'optiops profile for the RELS'. This .would 
^be a way to show very quickly and easily with. an overhead projector 
'tiow the cooperating groups expect to join forces to deal with the 
total set of options for the RELS. 



\ 

A. 



. ' It seems highly advisable t>iatiif the RELS is' thought of 

being comprised of cooperati ng^ groups , and if an options profile 

is prepared by one of these groups, there should be observers 

present from the other groups. This would enable ill 1 the groups 

to gain the understanding needed to help see who is planning to 

do what in the RELS. Oiir concern here is not prime^ily with a 

tidy division of labor, although ttrat is^ certainly helpful. 

Rather our concern is to develop and sustaiti a way for the separate , 

groups to help, each other in various ways. There is little point in 

having a RELS if it simply furnishes an-umbrella for several 

independent .groups to-gb their own ways, precluding the significant 

educational benefits of interaction., 

WHAT HAPPENS NEXT? 
After the options p^file(s) have been developed, what happens next? 
Volume 3 is intended to assist with- subsequent developments. In 
Volume 3 you will see source material related to developing a RELS 
based on a conceptual design of such a learning system.- 

t 
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' ■ CHAPTER 4 ' 

PROJECTS AND TH^ ENVIRONMENTAL EDUCATION ACT " , 

Some of our readers will want to know how the RELS concept 
can be related to projects and to the Environmental Educati6h Act 
of 1970, as amended. We expect that the following kinds of questions 
might be raised: , * . 

t How does the RELS idea relate to the ^E-Act? 

• 'What kinds of projects does the EE Act specifically 
mention as being appropriate for funding under the 

^ Act? . - 

% Suppose I wanted 'to interpret my own project idea as 
a RELS, or through the RELS idea. Can this Sourcebook 
help, and is this consistent with the EE Act? 

• Does the RELS idea include all the kinds of projects 
mentioned in the EE Act, or only some kinds? 

In this Chapter we will consider questions such as these, in the 
hopes that our comments will help make this Sourcebook more useful 
to thosfe readers who have interests in projects that might be ^upported 
under the EE Act. 

I • • 

TYPES OF PROJECTS 

While ttie Act does not require that projects be categorized in 
these types, tfie Act does specifically mention these types: , 

• • Research projects , [Sec. 353 (b) (1)J 

• Pilot projects [Sec. 353 (h) (1).J 
A • Demonstration projects , [Seo. 353 (b) (])] 

• • Evaluation projects [Sec. 353 (h) (1 )J • / 

In addition to mentioning 'these types of projects, the Act also mentions 
a variety of activities that could be carr.ied out under projects of , - 

I ^ ' " IP* 

these types (or as a mix of these types), including curriculum^developmen):, 
dissemination, community education, etc. ' ' \ * - 

To simplify our presentation, we shall use the language af these 
types as representative of the EE Act, but will also consider;^combi nations . 
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We present a structural image of , the four types of projects 
in Figure 4.1 . ' ^ / 
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Figure 4.1 ' 

The horizontal broad arrows in Figure 4.1 represent a typical 
evolution that'may be spread out over several years. A research 
project develops knowledge, methods, plans, system concepts, etc. 
Those th-at prove worthy of further action find their way into pilot 
projects aimed at assessing their merit in real situations. 
When pilot projects are judged to have particular merit, they may 
be foil owed" by demonstration projects. The demonstration projects 
give an oppoKunity to. reveal 'to many others what is going on in 
a part1x:ular local environment, and provide for the, transfer of 
validated knowledge, jne^ods, practices, etc. 

Thi^valuation project has no life of its own, but attaches to 
the several types of projects. The vertical two-way arrows in , 
Figure lA.l ' represent this kind of attachment. Evaluation alrows 
an opportunity. both to improve the project activity and to help 
assess and convey the results of that activity to audiences beyond 
the project. 

Figure "4. 1.1s highly simplified. A more realistic image of 
what might be expected to occur in practice would recognize that ,. 
a pilot' project typically draws on several research projects, as 
well as on accumulated experience. A demonstration project typicall 
might be expected to draw on several pilot projects, as well as on 
accumulated experience! 

4 
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Also, 1n Figure 4.1 we have not shown any source of support for these 
'activities. But in practice there will be one or more agencies of insti- ^ 
tutions' providing support. They will' have evaluation requirements that may 
go beyond, those that simply relate directly to the projects. 

■ THE RELS AND THE PR|)JECT TYPES 

Nothing in the EE Act requires that a project be limited to one^ of 
the four types shown in Figure 4.1'. It is our belief that a I^ELS may 
contain elements of all four types of projects. In thi^s respect aJRELS - 
may be a comprehensive project , in which some research, some pilot' activity , 
some demonstration activity, and some .evaluation activity go on in a 
coordinated way. 

' 'On the other%and, a RELS could equally well be considered to be 
either a pilot project or a demonstration project, with accompanying 
evaluation, depending on the particular circumstances' In the region. 
It could still be a comprehensive project , even if limited to the pilot 
or demonstration type. 

A comprehensive project acquires tjiat status by virtue of the scope 
of its activity and potential consequences, rather than by virtue of being 
put into one or some combination of the types shown tn Fjgure 4.1. 

■Jhere is a tendency within the government to classify projects as 
service projects or demonstration projects/ In the former instance, 
the primary aim of the project is to deliver certain kinds of services 
to a target group (in environmental education, this would be thf target 
group identified in a grant application, for example). The demonstration 
project; on the other hand, is much mpre concerned with showing persons 

^ outside the project geograi^cal domain that certain practices are 
exemplary and deserve to be considered for adoption elsewhere. , 

One may notite, however, that such limitations as are placed on 
projects by such labels aSi these sometimes oversimplify what goes' on. ^ 

"^t is easy to imagine that a demonstration project would be a faijure 
if 11;. did not in some way provide services in an exemplary way. 
Likewise It Is easy to Imagine that considerable opportunity might be 
lost 1f a good service project did not have the opportunity to demon- 
strate its exemplary Gharact^er-. 

'* For a good discussion of demonstration projects, see John E. Dawson, 
"Why do Demonstration Projects?'', Anthropology and -Education Quartq^rly , 
8(2), Mdy, 1977^ 95-105. 
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While the legislation and regulations often appear to constrain 
pr^ojects. to fit into pre-selected categories, it is often true thaf 
such constraints c|^e imagined rather than real. It is a pity if 
* persons who have good ideas do not incorporate them into carefully 
planned grant applications, in the belief that the werit will be 
recognized. 

Thus in planning a RELS, for example, one might propose a judicious 
balance of research, p.ilot, and demonstration activities, justifying 
•/this balance in the Tight of the regional situation, and in i|erms of 
such matters as: 

9 What research needs to be done as the project proceeds «- 

to help assure success in^some dimension(s)? 
0 What do we understand well enough that we can do 9 genuine 

pilot test to see whether success can be achieved? 
0 What do we need to do that has already been piloted, and 
found successful in the pilot test, that now deserves to 

be demonstrated? 
0 How can the* evaluation that is needed be directed to the 

most fruitful parts of the activity, with ^due concern 
^ ^ for helping the project people while providing necessary 

documentation to supporting agencies or institutions? 

But the word judicious ts. crucial . This implies that there M a genuine 
need for such a balance and that there is sufficient managerial 
talent to be able to handle the varied aspects of the project. Where 
one or both of these conditions is not met, lesser aims should probably 
be considered. 

A RELS AS A COMPREHENSIVE PILOT PROJECT 
If one should undertake 'to design and develop a RELS as a 
comprehensive pilot project, it would be understood that the 
comprehensiveness would stem from a genuine joining of talent from 
'formal and non-formal education, with the latter emphasizing regional 
env1ron(liental issues (tempered by the definitions of environmental 
. -eiucatlon given in Volume 1 of this Sourcebook), and the former emphasizing 
ways to improve enj(ironmental leajping in the formal sys't^m^ The 
two groups would interact and provide mutual assistance).'' 

ERIC ' , 



Identifi-cation as a pi lot project would be exempli fied by the 
care with which 'what is done is documented-and laid open to ev.aluation 
giving consideratioQ^ to the possibility that ' the pi]ot project might ^ 
evolve into a demonstration project. In this case, one would find it 
■ essential, to give a' solid answer to the question: "What is found , 
in this pilot project and in its evaluation that is worth 
lamonstrati ng?" ^ 

A.'RELS. AS A COMPREHENSIVE DEMONSTRATION PROJEg" 

If 6ne should undertake to design and develop a^ RELS as a 
comprehensive demonstration project, then it goes w'ithout saying 
that there must be some thirjgs to demohstrate that have given 
prior eyidence of worth. Also the comprehensive features mentioned^ 
previo;asly would be present. 

It is especially worth notinathat in conceptualizing a RELS 
as a demonstration project one could incorporate in a tiemonstration 
numerous results of pilot projects carried out at a variety 
of places. We have identified a variety of projects that were 
sponsored by OEE that appear suitable for consideration in 
regional settings. These are discussed in Volume 8 of our 4th 
Quarterly Report under the title "Regional Materials An&lyses". 
A few additional exampl&s^ of possibilities a^r6 as follows: 
0 A demonstration project could be designed around a« 
collection of prior grant results from OEE grants, 
by screening on criteria involving prior formal . 
evaluation or on particular topics such as energy 
or land use. Reference can be made to Volume' 1 of 
this Report, where results of pa^ft grants are listed. 

0 A demonstration project could be designe.d to show 
how the various methods of collective inquiry ' 
presented in Volume 4 can be used in both formal and 
non-formal education, \ Field tests with both formal and 
non- formal representation have indicated that these 
methods are quite useful, as indicated in Volume 4. 
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0 A demonstration project could be designed to show how the 

interpretive structural modeling process can be used on a < 

broad sca^e in both forma,l and non-formal education as a means 

^ of learning about environmental interactions. This 'process 

« > •• • ^ 

has been pilotjtested in the Chaminade-Jul ienne High^pchool , 
Dayton, Ohio\and reported in USE OF INTERPRETIVE STRUCTURAL 
MODELING IN ENVIRONMENT/?? STUDIES AT THE SENIOR HIGH LEVEL, 
UDR-TR-79-27, by Karen 0. Crim, prepared under Grant G007700611 
from the Office of Environmental Education. * 
While the classification of projects as research projects, pilot * 
projects, demonstration projects and evaluation projects is well-founded, 
there ijiay be times when it is desirable to cons-lder combinations. We are 
particularly prone to suggest the combination of a pilot* and demonstration 
pro'ject under certain circumstances. Suppose, for example, that virtually 
all the components of a proposed pilot projegt. have been tested'individu- 
ally, but have never been brought together in a single project. Under 
these conditions, it would seem to. offer economies'of scale to conceive 
a project that w>K intended to be a pilot project, but which would also 
involve most of the elements of a demonstration project. With such a 
project, observers could determine ahead of time the history of development of 
components, and thus be in a position to comprehend the goals, development 
and activities of a pilot prQjecH^s it unfolded. This would go a long - 
way toward facilitating tijie problems of transfer of knowledge and exper- . 
ience to other locations in ways not readily achieved for complex project? . 

It would be quite interesting to do a pilot project to see whether 
local people can design and develop a RELS along the lines described in 
this Sourcebook, and to see what local benefits and dysbenefits emerge in. 
tRe'process . But it would also be interesting to involve oiJfsid^ persons 
a§ observers, so that they could learn from the evolution of the pilot 
test and be in a position to proceed with a set of demonstrations else- 
where, should the results be sufficiently favorable. . " ^ 

The relative complexity of RELS design and development suogests that 
this would he\i more economical way to -conceive of such a prbject, 
rather than to jfollow the potentially more costl-y and less efficient 
serial sequence. * • ' 



EVALUATING A.RELS 

From the previous discussions, it should be clear that evaluating 
a RELS can be very Important, f However it should also l^clear that 
there is no formula that , can be given for RELS ^valuatiR. 
The way It will be evaluated will depend upon how it is conceived. 
If it is a combination of research, pilot, and .demonstration 
activities, the evaluation will mirror that. If it is just a pilot 
project, the evaluation will mirror that. If it. is a demonstration- 
project, the evaluation will mirror that. 

While evaluation itself i>.complex, and the state-of-the-art 
of evaluation as a scholarly endeavor is 'a matter of contention 
(^ee, for example. Volume 6 of this Sourcebook or the publication: ^ 
-Proceedings of the Nation^H Academy of Education, Vol. 3, 1976, pp. 81-107, 
'a review by a Task Force of the Stanford Evaluation Consortium edited^ 
by Lee Ross and Lee J. Cronbach of the Handbook of Evaluation Research 
edited by Marcia Guttentag and Elmer L. Struening), we can 
simplify our discussion by saying that three primary reasons for 
evaluation come to mind: {a) if done during a project, to help the / 
project Jstaff do a good job, (b) to validate that certain materials, / 
practices, processes, methods, etc., produced certai n' outcomes , / 
(c) to' provide funding agencies or institutions with a partial basi^^' 
for deciding whether to allocate funds. j 

In our opinion, the most important ultima^te evaluation in environmental 
education -will be keyed to the 4efinitions of environmental education 
given in Volume 1, and will show that it has been possible in pr/ctice 
to achieve what those definitions i^piply. This has certain impycations 
for who will do this eval^uat/on. It will be necessary to appnOach it 
In a multi-dimensional way,^ut one key dimension- will be a ^bod knowledge 
of.the content base of the subiect. 

In/ the absence of that kind of capability, we Can expect that evaTua- 
t1ons will still be useful. But until that kind of capability is achiev^K 
we expect that most evaluations will be well-advised to. give due concern to 
reporting needs of those funding agencies who, in the early stages of develop- 
ent of a field of study, operate mostly on faith, and desire to move more in 
•the direction of fact. ^^^^ 



'* ^ -^ INCLUSIlVITY OF THE RELS 

Jn our judgment, the RELS should. not deliberately exclude 
activitj^s mentioned in the EE Act. But realistically one cannot, 
do everything i,n one project.. Thus the RELS should embrace those 
other activities that it cannot focus on, but it should drive hard 
in selected areas. No recipe can be given for precisely what tftese 
selected areas should be, but certainly the definitions of environmental 
education given in Volume 1 and the options listed in the Options 
Field should help stimulate discussion in this respect. 

The RELS idea is best seen as a means of focusing on key 
. ideas. aijd providing direction, rather than as a way of 'drawing ajine 
as to what should be. done and -wKat should npt be dqne to further" . 
environmental education. ' * . 
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APPENDIX. . ... ^ 
METHODS FOR THE FACILITATOR TO CONSIDER i 

As issues and educational themes become more comple)^"^ and as 
peojJle demand participation in policymaking, decisionmaking, and 
issue resolution, it becomes increasingly clear that there is a 
strong need to distinguish certain roles. 

Anyone wPio is a strong advocate of a certain position finds 
it almost impossible to be, at the same time, the leader of a 
group process involving a variety of po"sitions. 

Anyone who is highly knowledgeable about an issue,, and who 
is in a position to contribute greatly to a discussion of an 
issue, finds it almost impossible to provide a discussion group 
with leadership and Still contribute to the substance of the 
discussions. 

When issues or themes'?^ many-dimensional, and information 
is being generated from all directions, people become frustrated 
at the lack of organization of the information, and inability to 
make progress toward resoltffion ofljomplex issues. • 

It becomes a very difficult and demanding job, just to hel p 
a group to be effective. At the same "time, if one can learn to 
facilitate the work of a group, so that the group does get a- 
strong sense of both participation and achievement,, the facilitator 
role Can be very satisfying. 

One of our findings Is that ^ere has been a very subsjiantial 
Improvement in the state'-of-the'-art of methods and metf)odology 
available for use by groups, and most of this has taken place 
since 1972. Persons who .are not aware of these newer developments 
should become fully aware pf th^m, if they desire to become more 

♦ 

effective facilitators of group activity* 

Sotne believe* that the use of' such Methods will be th6 key 

to ma.intaining^ effective laeal , .regfbtral , ancf state responsibility 

, \ ' 

•and authority )on matters that might otherwise never b^ siiitably 

., * ' 

resolved. 

'V . • • • 



Volume 4 treats these methods of 'collective inquiry, and offers 
examples and references. Persdns who are experienced facilitators, 
but who are not aware of these methods are urged^ to become more "**"" 
familiar with them. • ^.-->. 

In this Appendix, it is intended to restrict our discussion 
only to the use of some of those methods as a way of ipacfl itating 
a group activity aimed at developing a conceptual design for a 
Regional Environmental'- Learning System, using the general approach 
set forth in this Volume. 

In the description given in Chapter *3, we avoided the use of 
technical language wherever possible, in the belief" that the 
'technical aspectV^ should be the- province of the facilitator. 
The group is the source of sutfstantive knowledge and.. belief, 
but the methods and the 'facil -^ator who understands how to use 
these methods are the source 0/ ways to help the group take 
maximum advantage of its collective knowledge and information 
resources. \ 

THREE METHODS • 
We shall assume a knowledge on, the part of the facilitator of 
three methods for helping groups. If the facil i tator .lacks this. 
Jcno^^e^e, reference to Volutne recommended. The thr«| methods 
Cythat we assume* familiarity with are: (a) Brainwriting (ideawriting), 
(b) Nominal Grojjp Technique (NGT), and (cf Interpretive Structural 
Modeling (ISM)., The first two are largely interchangeable in function, 
being designed tq help groups generate ideas relevant to whatever 
issjf^e is betng considered.' The thi^d is intended to help groups 
orjjanize their information. 

STEPS IN CONCEPTUAL DESIGN 
We discussed, in Chapter 3, several steps in conceptual design. 
We shall essentially repeat that discussion here, except with more 
elaboration and detail, including'those technical matters ;that 
a goocj, facilitator can be expected to comprehend and manage. 



. 39 



♦ 



step 1. Mission Statement ' 
In this step, as in several others^ a group will have a choice^' 
of three possibil i ties : 

(a) Decide to use an already-available item withgut 
modification ' 

(b) Modify an already-available item to suit local 
conditions 

(c) Start from the beginning and develop the item 

We have provided two mission statements for environmental education. - . 
One is in ca-psule form. The other is in the form of an intent 
structure. TKese have been arrivecf'at after extensive study. 
Persons who undertake to start over Will have, we believe, a rather 
difficult task ahead of them. 

However it is possible to develop either a capsuje mission 
statement or an intent structure at a local level. The capsule 
mission statement would not be subject to treatment via the 
methods we have mentioned. 

' If a group wishes to develop an intent structure, the facilitator 
should know that many groups have done this following a standard 
pattern. Either brainwriting or-NGT is used to generate a set of 
.objectives in written form. These are edited. Then the ISM 
process is^'used to structure the objectives. 
These are some ,of the benefits: 

(a) ' The grpup reaches a biotnmon understanding on what is 

to be achieved., 

(b) The group documents, that understanding. 

• (c) A sense of structure and relationship among objectives 

is achieved that helps' people understand better how 
^ to go about achieving objectives 

(d) If newcomers join a continuing effort, -the documentation 
is available to help them catch up w^th the group. 

(e) Observers have a way of seeing, on paper, where the 
group is headed, and comparing it with their own 
perceptions 
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Stap 2. Options Generation 

As an .experienced facilitator, you will recognize tfhe* value )of 
using idea generation methods to help the group be creiti ve ,-*fra 
to help assure that everyone gets their ideas into the idda mill. 
The newer met^Tods of idea generation have many advantages over 
the olier methods. Brainwriting or N6T pan be used to draw out ^ 
most Jf the ideas of a group in a shor^t time (less, than an hour). 

For conceptual design„|the first kind of idea generation 
in^^lves the generation of options. An option is something that 
is^ perceived as a possible choice that .could be made later in ' 
order to arrive at a conceptual design of a system. 

It is usually true that if a grou^^-^eS to generate ideas ' 
to fit within a "Structure of some kind, this inhibits the work 
of the group a great deal. Therefore we urge that the group 
be asked to genera1,e options but not to try to imagine that*\l?ey 
are in any preconceived set of categor^ls. Categorization will 
usually be needed, but it can come later after the options themselves 
have been generated. • ♦ 

Step 3. Cateqorization-of Options 

The ISM process, can be used to help a group arrive . at a 
categorization of options. ..If the group has access to a*time- 
shared computer through a terminal and a telephone line, this 

4 

will be very helpful, but some facilitators have learned to 
carry out the ISM process without the computer. We don't 
recommend^this, except for a very sljillful individual. ^ 

The relationship to be used in structuring is '"is in the 
same category as". If the group stgtictures the options using 
this relationship, an</ makes modest amendments to the final 
result, you should find tj^ a^l the options can be placed in 
meaningful categories without too much trouble. 

You will notice that we have givenNk^set of options ahd have 
placed-them in categories. We will mention this agSin in more 
detail shortly. 



* $t<p 4. Identification of Design Dimensions 

Good facilitators understand that a point may come in the 
•work of a group where some steps must be taken that are 
necessary to get results, even if some damage is done to the. ^ 
parti cip&ti cm. 

It may turn out that the number of categories found .in • 
Step 3 is quite large, and that the amount of work facing the 
grqjip to deal with all these categories is horrendous'. Even 
yfthis ,is not true, it may be that some of the categories are . 
not usefwl . ^ . ' 

In this Step 4, the'group is asked to decide whether each* 
category should be retained or not. The test .to be used is *^ 
whether the grpup feels that it is necessary ' to make a choice 
of options in that particular category in order to be able to 
arrive at a conceptual design of a system. 

If the group believes that a category is essential, then 
we say that category is a dimension" of the system to be 
designed. 

Now it may turn out that all categories will be judged to 
be dimensions. If this -js so, it simply means that the facilitator 
and the group have their work cut out fbr them. . 

Oust as it is not right to keep categories in that are not 
necessary, so it is not right to take them out if they are nece4??H^. 

You can see, by reference to 'Figure 3;.l that we have identified 
ten dimensions for the design of a RELS, and that we have shpwn 
.46 options arrayed under the tfen'^dimensions . 

Step 5-^ .Construction of Options Field 
The construction of the options field is just a, drafting or 
^typing job. Figure 3'.1 shows how a completed options ftf^ld looks, 
the options are grouped under their designated categories, and 
the categories are the ones that have been identified as dimensions. 

The bullets in! front of the options are. avail able as ways to 
tie selected options tp the "tie line", a step that will be discussed 
later. / ... 
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Step 6. Describing the Options and Di'ijiengions 
^^^While not strictly necessary for the working group, it seems 
highly advisable for'l^urposes of educating others about the work 
of the group to make up a written description of the options and 
^dimensions! "so as to consolidate the results of"the work so far. 

Step 7. Developijig the Restrictions Structure 

One of the problems that the group will recognize, knowing 
that they will be asked to decide Which options shoulji be 
• selected for the conceptual design, is'' that there must be a way 
of deciding in what order the choices will be made. 

The way in which an order can be specified is sTimply to 
specify which' dimension will be used to make the first choice, 
which dimension to make the second choice, and so on. 

Without such an understanding, the group would probably 
flounder.. One of the difficulties is 'that the^roup vcannot readily 
distinguish (without hel p) between built-in constraints and the 
exercise of free choice. 

Our solution to this is to deal with the built-in constraints 
first, . . 

" The way this is done is to ask the group to structure the 
dimensions using the ISM process. This will be done, as usual, 
in a group discussion mode, and the options field -will be in front 
of everyone as a visual aid to ^the discussion. 

The typical question is: J' 

"Is there some option in dimension X, which, if .chosen, 
would eliminate some option in dimension YZV 

This prototype question allows the ISM process to be used to 
develop a restrictions structure on the dijnensions. 

The restrictions structuwe may have several disconnected pafts. 
Some of the parts may contain cycles. \\% will use the restrictions 
structure as a given, and as a partial initial structure, to be 
modified further by group preferj^nce in arrivi;ig at a sequence of 
consideratio?) of dimensions. 

V 
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I Step 8. Developing a Composite Precedence Structure 

If there are any cycles in the- restrictions structure, each 
is dealt with separately. Each of them can be structured into 
a linear sequence using the typical question: . . 

"Do you prefer tb make a choice in dimension X 
before making a choice in dimension Y?" 

After eaoh cycle is structured this way, the partial sequence 
should be displayed before the group on a blackboard or other 
large display. The group then is asked to decide on an order 
for working with each part of the resulting structure. (Of course 
if there ^is^only one part, there is nothing left to decide.) « 
We are assuming that the group prefers to deal first with those 
dimensions that -are most highly restrictive, since this will 

•4 

simplify their succeeding work. In any case such a choice is 

not constraining, because iteration is almost always needed anyway. 

Again the ISM process can be used (with the bordering algorithm), 
but it may well not be necessary to use the computer. If there are 
just three or four parts, the facilitator can probably^ get the 
group to develop the rest of the composite precedence structure 
by, asking a few qOestions. 

When this step is complete, tlte group will have a linear 
hierarchy containing, as many levels as there are dimensions 1,n 
the options field, Tl3.is will show l?ow the group intends to 
sequence' their decision making as they begin to choose options. 

Step 9. Choosing from the First Dimension 
Next the group is asked to choose one option (or more than 
one, a composite option) from the first dimension. It is 
possible to use ISM fof this purpose, with a relationship like 
"is preferred to", but it may not be necessary unless the number 
of options is rather large, such as ten or more. ^ 

As soon as the group has decided on the option(s), the appropriate 
b*ullet is tied to the tl'^line in full view of the group. 

\, . . . • • 
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step 10. Ruling Out Option(s) . . 

Next the group is asked to identi;Pj^ any options in other 
dimensions that haye been ruled ojjt^by the choices' mfide in 
the first dimension. If ther^re any, lines are drawn through 
these options on the optiofis profile, to indicate that the group 
need no longer deal with these options, since they have ruled 
them out by their own choice. 

The group can take advantage of their prior work with the 
restrictions structure. If that structure is displayed fc^ the 
group, it reminds them of the restrictions that they had 
identified <earl ier, 'Jmd Kelps with the ruling out of options. 

Step 11 . Repetition 
Next, Steps 9 and 10 are repeated until all of the dimensions 
have been addressed in sequence. When this is done, we say that 
the group has drafted an options profile . 

Step 12. ^ Checking and Amending 
The next step is^for the group to' reyiew the work they have 
done and see whether they are dissatisfied with anything that 
they have produced. If so, amendments can be made at this point. 

^ep 1 3. " 'Documenting Hj- 
After-the group is satisfied that it has art, acceptabl e options 
profile, it is worth documenting much of th6''thinking that went 
into this .production. If . resources are ^vailabl-e, ^ report thjit 
explains the a<:tiv1ty,. the. think1ngi.:a:'n'd the results should. - , 
provide a useful communi (pillion and .education^.tooV., ; . .', ' . 

. '• SUMMy FLbW CHARTS ^ ■ ^ 
Summary fl;0W charts t|iat hi0hl1ght the foregoing a1"e provided 
in Figures A-T, "A- 2V and A-3. , ' . / , / 
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A CONCEPTUAL DESIGN 
IS TO BE CREATED 
FOR A SYSTEM 



NAME THE SYSTEM 



I 



GENERATE A SET OF 

DESIGN OPTIONS 
(Use Brainwri ting. 
Nominal Group fechnique, 
or other method) 



CATEGORIZE THE- OPTIONS 
INTO DIMENSIONS. , 

(Use ISM or o 
manual sorting) 



NAME E ACH DIMENSION 



CARRY OUT 
' VALIDITY TEST ' 
FOR EACH DIMENSION 



ARE ALL THE 
IIMENSIONS VALID? 



NO 
3: 



I 



YES 



REVISE 
DIMENSIONS 



OPTIONS FIELD 
IS COMPLETE 



"precedes" 



Figure A-1 FORMING ALGORITHM (a procedure for forming the Options Field) 
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OPTIONS FIELD 
IS AVAILABLE 



DEVELOP RESTRICTION 
STRUCTURE FOR THE 
DI'MENSIONS 
(Use ISM) 



ARE THERE ANY CYCLES 

IN THE 
RESTRICTION STRUCTURE?^ 



i 



YES 



N 



DEVELOP A PRECEDENCE 
STRUCTURE FOR EACH CYCLE 



_£ 



0 



\f2 . 

ARE AU DIMENSIONS 

CONTAINED IN ONE 

[CONNECTED STRUCTURE? 



m 



3 



YES 



NO 



I 



PORTRAY THE 
SEPARATE STRUCTURES 



DEVELOP COMPOSITE 
PRECEDENCE STRUCTURE 
(Use ISM Bordering 
A1 qori thm) 



A PRECEDENCE STRUCTURE 
ON THE DIMENSIONS 

IS COMPLETE 
(having k levels) 



V 



I "preced^" 



Figure A- 2 .\ SEQUENCING A^-GORITHM (procedure for deciding in what order 
to look at the dimensions, in selecting options) ' 
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OPTIONS PROFILE 
and: k-LEVEL PRECEDENCE STRUCTURE 

. ON ITS DIMENSIONS 
ARE AVAILABLE 



SET INmX i = 1 




7^ 

I OR 



CON! 



OES LEVEL i j 
ST OF A CYCLE?! 



/ 



YES 



NO 



SELECT OPTIONS 
COLLECTIVELY 
FROM EACH 
DIMENSION 
IN THE CYCLE 



IS FREEDOM 
AVAILABLE Ml 
THIS LEVEL? 

I 



CONNECT THE 
SELECTED 
OPTIONS TO 
THE TIE LINE 



L 



NO 



YES 



CONNECT THE 
PREDETERMINED 
OPTION TO THE 
TIE LINE 



I 



SELECT AN OPTIDN 
FROM THE DIMENSION 
AND CONNECT, IT TO THE 
TIE LINE 



I- 



pre- 
cedes" 



IS THE OPTIONS 
' PROFILE COMPLETE 
(i.e., lyi = k?) 



NO 

r 



YES 



FOLLOWING SEQUENCE 
IN PRECEDENCE STRUCTURE, 
DELETE RESTRICTED OPTIONS 
FROM DIMENS IONS i+1 TO k 



REPLACE i WITH i+1 



Figure A-3 



CONSTRUCTION ALGORITHM (procedure for constructing 
the Options Profile) 
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THE LAW OF REQUISITE 'vWeTY 
If, in addition to beiipg a facilitator, you are a systems- 
oriented individual, you may be familiar with the Law of i^^tsile 
Vaflriety. This Law, fonT|ulated by the late Professor Ashby, 
states, yn essence, that if an issue or system or problem has 
a certain number, say N, dimensions, then you must, if you wish 
to resolve that issue or design that system or solve that problem, 
create a resolution or design or solution that^ itself , IjHP^ 
dimensions. ' >^ 

The dimensionality of the remedy must match the dimensionality 
of the disease. * 

I In presenting . this rather-4jivol ved methodology for the 
conceptual design of a RELS, we are primarily motivated by the 
belief that there is no substitute for thorough, high quality, 
conceptual effort in ameliorating the problems that face our 

V 

society today. We see nothing unique about environmental 
education, from this, perspective . It is a field that offers as 
much of a challenge as many of the more pubTn'cized problems. 

We believe that some of the factors stressed in the Environmental 
'Education Act, such as economics, population, etc., could sensibly 
be aditressed through the use of the methodology we have set forth 
for the design of a RELS. 

While we understand the reasons that systematic methods often 
*■ are not used either to analyze, to design, or to communicate, 
we also understand that the consequences are often severe, and 
they damage t)ur sensQ of what is right, ' ^ 

It is our coniviction that skillful facilitators can help to 
develop a new sense of responsibility, and a new respect for the 
use of knowledge at the same time as they are helping people to 
be more effective in working toward goals to which they are 
already committed". % 
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*' UNIVERSITY QF VIRGINIA 

* 

School of fngineertrvg and Applied Science 

The University of Virginia's School of Engineering and Applied Science has an undergraduate 
enrollnnent of approxinnately 1,300 studentS-with a graduate enrollment of approximately 500. There are 
125 faculty members, a majority of whom conduct research in addition to teaching. 

Research is an integral part of the educational program and interests parallel academic specialties. 
These range from the classical engineering departments of Chemical Civil, Electrical, and Mechanical and 
Aerospace to departments of Biomedical Engineering, Engineering Science and Systems, Materials 
Science, Nuclear Engineering and Engineering Physics, and Applied Mathematics and Computer §cience. 
In addition to these departments, there are interdepartmental groupsWthe areas of Automatic Controls and 
Applied Mechanics. All departments offer the doctorate; the Biomedical and Materials Science 
Departments grant only graduate degrees. 

The School of Engineering and Applied Science is an integral part of the University (approximately 
1,530 full-time faculty with a total enrollment of about 16,000 full-time students), which also has 
professional schools of Architecture, Law, Medicine, Commerce, and Business Adnriinistration. In addition, 
the College of Arts and Sciences houses departments of Mathematics, Physics, Chemistry and others 
relevant to the engineering research program. This University corffmunity provides opportunities for 
interdiscifs^nary work m pursuit of the basic go^^s of education, research, and public service.* 
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